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DUAL WELL COMPLETION SYSTEM 

Cross Reference To Related Applications 
[001] The present application claims the benefit of the filing dates of (1) U.S. provisional patent 
application serial no. 60/398,061, attorney docket no 25791.110, filed on 7/24/2002, which is a 
continuation-in-part of U.S. provisional patent application serial no. 60/372,632, attorney docket no, 
25791.101, filed on 4/15/2002, which was a continuation-in-part of U.S. provisional patent application 
serial no. 60/372,048, attorney docket no. 25791.93, filed on April 12, 2002, which was a continuation-in- 
part of U.S. provisional patent application serial no. 60/346,309, attorney docket no. 25791 .92, filed on 
1/7/2002, the disclosures of which are incorporated herein by reference. 

[0021 The present application is a continuation-in-part of U.S. provisional patent application serial 
no. 60/398,061, attorney docket no. 25791 .106, filed on July 19, 2002, which was a continuation-in-part of 
U.S. provisional patent application serial no. 60/372,632, attorney docket no. 25791.101, filed on 
4/1 5/2002, which was a continuation-in-part of U.S . provisional patent application serial no. 60/372,048, 
attorney docket no. 2579 1 .93, filed on April 12, 2002, which was a continuation-in-part of U.S. provisional 
patent application serial no. 60/346,309, attorney docket no. 2579 L92, filed on 1/7/2002, tlie disclosures of 
which are incorporated herein by reference. 

[003] The present application is related to the following: (1) U.S. patent application serial no. 
09/454,139, attorney docket no. 25791.03.02, filed on 12/3/1999, (2) U.S. patent application serial no. 
09/510,913, attorney docket no. 25791.7.02, filed on 2/23/2000, (3) U.S. patent application serial no. 
09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, (4) U.S. patent application serial no. 
09/440,338, attorney docket no. 25791 .9.02, filed on 1 1/1 5/1999, (5) U.S. patent application serial no. 
09/523,460, attorney docket no. 25791.1 1.02, filed on 3/10/2000, (6) U.S. patent application serial no. 
09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, (7) U.S. patent application serial no. 
09/51 1,941, attorney docket no. 25791.16.02, filed on 2/24/2000, (8) U.S. patent application serial no. 
09/588,946, attorney docket no. 25791.17.02, filed on 6/7/2000, (9) U.S. patent application serial no. 
09/559,122, attorney docket no. 25791.23.02, filed on 4/26/2000, (10) PCT patent application serial no. 
PCT/USOO/18635, attorney docket no. 25791.25.02, filed on 7/9/2000, (11) U.S. provisional patent 
application serial no. 60/162,671, attorney docket no. 25791.27, filed on 1 1/1/1999, (12) U.S. provisional 
patent application serial no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999, (13) U.S. 
provisional patent application serial no. 60/159,082, attorney docket no. 25791.34, filed on 10/12/1999, 
(14) U.S. provisional patent application serial no. 60/159,039, attorney docket no. 25791.36, filed on 
1 0/1 2/1 999, ( 1 5) U.S . provisional patent application serial no. 60/1 59,033, attorney docket no. 2579 1 .37, 
filed on 10/12/1999, (16) U.S. provisional patent application serial no. 60/212,359, attorney docket no. 
25791.38, filed on 6/19/2000, (17) U.S. provisional patent application serial no. 60/165,228, attorney 
docket no. 25791.39, filed on 1 1/12/1999, (18) U.S. provisional patent application serial no. 60/221,443, 
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attorney docket no. 25791.45, filed on 7/28/2000, (19) U.S. provisional patent application serial no. 
60/221.645, attorney docket no. 25791.46, filed on 7/28/2000, (20) U.S. provisional patent application 
serial no. 60/233,638, attorney docket no. 25791.47, filed on 9/18/2000, (21) U.S. provisional patent 
application serial no. 60/237,334, attorney docket no. 25791.48, filed on 10/2/2000, (22) U.S. provisional 
patent application serial no. 60/270,007, attorney docket no. 25791.50, filed on 2/20/2001, (23) U.S. 
provisional patent application serial no. 60/262,434, attorney docket no. 25791 .5 1 , filed on 1/1 7/2001 , (24) 
U.S, provisional patent application serial no. 60/259,486, attorney docket no. 2579 1 .52, filed on 1/3/2001, 
(25) U.S. provisional patent application serial no. 60/303,740, attorney docket no. 25791.61, filed on 
7/6/2001, (26) U.S. provisional patent application serial no. 60/3 13,453, attorney docket no. 25791 .59, 
filed on 8/20/2001, (27) U.S. provisional patent application serial no, 60/317,985, attorney docket no. 
25791.67, filed on 9/6/2001, (28) U.S. provisional patent application serial no. 60/3318,386, attorney 
docket no. 25791.67.02, filed on 9/10/2001, (29) U.S. utility patent application serial no. 09/969,922, 
attorney docket no. 25 79 1 .69, filed on 1 0/3/200 1 , (30) U.S. utility patent application serial no. 1 0/0 1 6,467, 
attorney docket no. 25791.70, filed on 12/10/2001; (31) U.S. provisional patent application serial no. 
60/343,674, attorney docket no. 25791 .68, filed on 12/27/2001 ; (32) U.S. provisional patent application 
serial no. 60/346,309, attorney docket no 25791.92, filed on 1/7/2002; (33) U.S. provisional patent 
application serial no. 60/372,048, attorney docket no. 25791 .93, filed on 4/12/2002; (34) U.S. provisional 
patent application serial no. 60/380,147, attorney docket no. 25791.104, filed on 5/6/2002; (35) U.S. 
provisional patent application serial no. 60/387,486, attorney docket no. 25791 . 1 07, filed on 6/1 0/2002; 
(36) U.S. provisional patent application serial no. 60/387,961, attorney docket no. 25791.108, filed on 
6/12/2002; (37) U.S. provisional patent application serial no. 60/391,703, attorney docket no. 25791.90, 
filed on 6/26/2002; and (38) U.S. provisional patent application serial xio, 60/397,284, attorney docket no. 
25791.106, filed on 7/19/2002, the disclosures of which are incorporated herein by reference. 

Background of the Invendon 
[004] This invention relates generally to oil and gas explorationj and in particular to forming and 
repairing wellbore casings to facilitate oil and gas exploration. 

[005J During oil exploration, a wellbore typically traverses a number of zones within a 
subterranean formation. Wellbore casings are then formed in the wellbore by radially expanding and 
plastically deforming tubular members that are coupled to one another by threaded connections. 
Existing methods for radially expanding and plastically deforming tutelar members coupled to one 
another by threaded coimections are not always reliable or produce satisfactory results. In particular, 
the threaded connections can be damaged during the radial expansion process. Furthermore, the 
threaded connections between adjacent tubular members, whether radially expanded or not, are 
typically not sufficiently coupled to permit the transmission of energy through the tubular members 
from the surface to a downhole location. 



2 



wo 2«04/()09950 PCT/US2(M»3/020694 

[006] The present invention is directed to overcoming one or more of the limitations of the 
existing processes for radially expanding and plastically deforming tubular members coupled to one 
another by threaded connections. 

Summary of the Invention 
[007] According to one aspect of the present invention, a method is provided that includes coupling 
an end of a first tubular member to an end of a tubular sleeve, coupling an end of a second tubular member 
to another end of the tubular sleeve, coupl ing the ends of the first and second tubular members, and radially 
expanding and plastically deforming the first tubular member and the s^ond tubular member. 
[008] According to another aspect of the present invention, an apparatus is provided that includes a 
tubular sleeve, a first tubular member coupled to an end of the tubular sleeve, and a second tubular member 
coupled to another end of the tubular sleeve and the first tubular member. 

[009] According to another aspect of the present invention, a method of extracting geothermal 
energy from a subterranean source of geothermal energy is provided that includes drilling a borehole that 
traverses the subterranean source of geothermal energy, positioning; a first casing string within the 
borehole, radially expanding and plastically deforming the first caging string within the borehole, 
positioning a second casing string within the borehole that traverses the subterranean source of geothermal 
energy, overlapping a portion of the second casing string with a portiomof the first casing string, radially 
expanding and plastically deforming the second casing string within the borehole, and extracting 
geothermal energy from the subterranean source of geothermal energy using the first and second casing 
strings. 

[0010] According to another aspect of the present invention, an apparatus for extractmg geothermal 
energy fi-om a subterranean source of geothermal energy is provided that includes a borehole that traverses 
the subterranean source of geothermal energy, a first casing string positioned within the borehole, and a 
second casing positioned within the borehole that overlaps with the first casing string that traverses the 
subterranean source of geothermal energy. The first casing string and the second casing string are radially 
expanded and plastically deformed within the borehole. 

[0011] According to another aspect of the present invention, a method is provided that includes 
coupling an end of a first tubular member to an end of a tubular sleeve, coupling an end of a second tubular 
member to another end of the tubular sleeve, coupling the ends of the first and second tubular members, 
injecting a pressurized fluid through the first and second tubular members, determining if any of the 
pressurized fluid leaks through the coupled ends of the first and second tubular members, and if a 
predetermined amount of the pressurized fluid leaks through the coupled ends of the first and second 
tubular members, then coupling a tubular sleeve to the ends of the first and second tubular members and 
radially expanding and plastically deforming only the portions of the first and second tubular members 
proximate the tubular sleeve. 
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(0012| According to another aspect of the present invention, a method is provided that includes 
coupling an end of a first tubular member to an end of a tubular sleeve, coupling an end of a second tubular 
member to another end of the tubular sleeve, coupling the ends of the first and second tubular members, 
radially expanding and plastically deforming the first tubular member and the second tubular member, and 
transmitting energy through the first and second tubular members. 

(00131 According to another aspect of the present invention, a system is provided that includes a 
source of energy, a borehole formed in the earth, a first tubular member positioned within the borehole 
operably coupled to the source of energy, a second tubular member positioned within the borehole coupled 
to the first tubular member, and a tubular sleeve positioned within the borehole coupled to the first and 
second tubular members. The first tabular member, second tubular member, and the tubular sleeve are 
plastically deformed into engagement with one another. 

[0014] According to another aspect of the present invention, a method of operating a well for 
extracting hydrocarbons from a subterranean formation is provided that includes drilling a borehole into the 
earth that traverses the subterranean formation, positioning a wellbore casing in the borehole, transmitting 
energy through the wellbore casing, and extracting hydrocarbons from the subterranean formation. 
[0015J According to another aspect of the present invention, a method of extracting fluidic materials 
from first and second producing subterranean formations traversed by a borehole is provided that includes 
coupling an end of a first tubular member to an end of a tubular sleeve, coupling an end of a second tubular 
member to another end of the first tubular sleeve, coupling the ends of the first and second tubular 
members, positioning the coupled first tubular member, second tubular member and first tubular sleeve 
within the borehole proximate the first producing subterranean formation, radially expanding and 
plastically defomriing the first tubular member, the second tubular member, and the first tubular sleeve 
within the borehole, coupling an end of a third tubular member to an end of a second tubular sleeve, 
coupling an end of a fourth tubular member to another end of the second tubular sleeve, coupling the ends 
of the third and fourth tubular members, positioning the coupled third tubular member, fourth tubular 
member and second tubular sleeve within the radially expanded and coupled first tubular member, second 
tubular member, and first tubular sleeve and the borehole proximate the second producing subterranean 
formation, radially expanding and plastically deforming the third tubular member, the fourth tubular 
member, and the second tubular sleeve within the borehole, extracting fluidic materials from the first 
producing subterranean formation through an armular passage defined between the radially expanded and 
coupled first tubular member, second tubular member, and first tubular sleeve and the radially expanded 
and coupled third tubular member, fourth tubular member, and second tubular sleeve, and extracting 
fluidic materials from the second producing subterranean formation through a passage defined within the 
radially expanded and coupled third tubular member, fourth tubular member, and second tubularsleeve. 
[0016) According to another aspect of the present invention, a system for extracting fluidic materials 
from first and second producing subterranean formations traversed by a borehole has been described that 
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includes means for coupling an end of a first tubular member to an end of a tubular sleeve, means for 
coupling an end of a second tubular member to another end of the first tubular sleeve, means for coupling 
the ends of the first and second tubular members, means for positioning the coupled first tubular member, 
second tubular member and furst tubular sleeve within the borehole proximate the first producing 
subterranean formation, means for radially expanding and plastically deforming the first tubular member, 
the second tubular member, and the first tubular sleeve within the borehole, means for coupling an end of a 
third tubular member to an end of a second tubular sleeve, means for coupling an end of a fourth tubular 
member to another end of the second tubular sleeve, means for coupling the ends of the third and fourth 
tubular members, means for positioning the coupled third tubular member, fourth tubular member and 
second tubular sleeve within the radially expanded and coupled first tubular member, second tubular 
member, and first tubular sleeve and the borehole proximate the second producing subtenanean formation, 
means for radially expanding and plastically deforming the third tubular member, the fourth tubular 
member, and the second tubular sleeve within the borehole, means for extracting fluidic materials from the 
first producing subterranean formation through an annular passage defined between the radially expanded 
and coupled first tubular member, second tubular member, and first tubular sleeve and tlie radially 
expanded and coupled third tubular member, fourth tubular member, and second tubular sleeve, and means 
for extracting fluidic materials from the second producing subterranean formation through a passage 
defined within the radially expanded and coupled third tubular member, fourth tubular member, and 
second tubular sleeve. 

Brief Description of the Drawings 
{0017] FIG. la is a fi*agmentary cross-sectional illustration of a first tubular member having an 
internally threaded connection at an end portion. 

[0018] Fig. lb is a fragmentary cross-sectional illustration of the placement of a tubular sleeve onto 
the end portion of the first tubular member of Fig. la. 

[0019] Fig. Ic is a fragmentary cross-sectional illustration of the coupling of an externally threaded 
connection at an end portion of a second tubular member to the internally threaded connection at the end 
portion of the first tubular member of Fig. 1 b. 

[0020] Fig. Id is a fiagmentary cross-sectional illustration of the radial expansion and plastic 
deformation of a portion of the first tubular member of Fig. Ic. 

[0021] Fig. le is a fragmentary cross sectional of the continued radial expansion and plastic 
deformation of the threaded connection between the first and second tubular members and the tubular 
sleeve of Fig. Id. 

[0022] Fig. 2a is a fragmentary cross-sectional illustration of the radial expansion and plastic 
deformation of a portion of a first tubular member having an internally threaded connection at an end 
portion, an alternative embodiment of a tubular sleeve supported by the end portion of the first tubular 
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member, and a second tubular member having an externally threaded portion coupled to the internally 
threaded portion of the first tubular member. 

[0D23] Fig. 2b is a fragmentary cross sectional of the continued radial expansion and plastic 
deformation of the threaded connection between the first and second tubular members and the tubular 
sleeve of Fig. 2a. 

[0024] Fig. 3a is a fragmentary cross-sectional illustration of the radial expansion and plastic 
deformation of a portion of a first tubular member having an internally threaded connection at an end 
portion, an alternative embodiment of a tubular sleeve supported by the end portion of the first tubular 
member, and a second tubular member having an externally threaded portion coupled to the internally 
threaded portion of the first tubular member. 

[0025] Fig. 3b is a fragmentary cross sectional of the continued radial expansion and plastic 
deformation of the threaded connection betv^een the first and second tubular members and the tubular 
sleeve of Fig. 3 a. 

[0026] Fig. 4a is a fragmentary cross-sectional illustration of the radial expansion and plastic 
deformation of a portion of a first tubular member having an internally threaded connection at an end 
portion, an alternative embodiment of a tubular sleeve having an extenial sealing element supported by the 
end portion of the first tubular member, and a second tubular member having an externally threaded 
portion coupled to the internally threaded portion of the fu^t tubular member. 

[0027] Fig. 4b is a fragmentary cross sectional of the continued radial expansion and plastic 
deformation of the threaded cormection between the first and second tubular members and the tubular 
sleeve of Fig. 4a. 

[0028] Fig. 5a is a fragmentary cross-sectional illustration of the radial expansion and plastic 
deformation of a portion of a first tubular member having an internally threaded connection at an end 
portion, an alternative embodiment of a tubular sleeve supported by the end portion of the first tubular 
member, and a second tubular member havmg an externally threaded portion coupled to the internally 
threaded portion of the first tubular member. 

[0029] Fig. 5b is a fragmentary cross sectional of the continued radial expansion and plastic 
deformation of the threaded connection between the first and second tubular members and the tubular 
sleeve of Fig. 5a. 

[0030] Fig. 6a is a fragmentary cross sectional illustration of an alternative embodiment of a tubular 
sleeve. 

[0031] Fig. 6b is a fragmentary cross sectional illustration of an alternative embodiment of a tubular 
sleeve. 

[0032] F ig. 6c is a Segmentary cross sectional illustration of an alternative embodiment of a tubular 
sleeve. 
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[0033] Fig. 6d is a fragmentary cross sectional illustration of an alternative embodiment of a tubular 
sleeve. 

[0034] FIG. 7a is a fragmentary cross-sectional illustration of a first tubular member having an 
internally threaded connection at an end portion. 

[0035) Fig. 7b is a fragmentary cross-sectional illustration of the placement of an alternative 
embodiment of a tubular sleeve onto the end portion of the first tubular member of Fig. 7a. 
(00361 Fig. 7c is a fragmentary cross-sectional illustration of the coupling of an externally threaded 
connection at an end portion of a second tubular member to the intemally threaded connection at the end 
portion of the first tubular member of Fig. 7b. 

I0037J Fig. 7d is a fragmentary cross-sectional illustration of the radial expansion and plastic 
deformation of a portion of the first tubular member of Fig. Ic. 

(0038) Fig. 7e is a fragmentary cross sectional of the continued radial expansion and plastic 
deformation of the threaded connection between the first and second tubular members and the tubular 
sleeve of Fig. 7d. 

[0039] FIG. 8a is a fragmentary cross-sectional illustration of a first tubular member having an 
intemally threaded connection at an end portion. 

[0040] Fig. 8b is a fragmentary cross-sectional illustration of the placement of an alternative 
embodiment of a tubular sleeve onto the end portion of the first tubular member of Fig. 8a. 
[0041 1 Fig. 8c is a fragmentary cross-sectional illustration of the coupling of the tubular sleeve of Fig. 
8b to the end portion of the first tubular member. 

[00421 Fig. 8d is a fragmentary cross-sectional illustration of the coupling of an externally threaded 
connection at an end portion of a second tubular member to the intemally threaded connection at the end 
portion of the first tubular member of Fig. 8b. 

[0043] Fig. 8e is a fragmentary cross-sectional illustration of the coupling of the tubular sleeve of Fig. 
8d to the end portion of the second tubular member. 

[00441 Fig. 8f is a fragmentary cross-sectional illustration of the radial expansion and plastic 
deformation of a portion of the first tubular member of Fig. 8e. 

[00451 Fig. 8g is a fragmentary cross sectional of the continued radial expansion and plastic 
deformation of the threaded connection between die first and second tubular members and the tubular 
sleeve of Fig. 8f. 

[0046] FIG. 9a is a fragmentary cross-sectional illustration of a first tubular member having an 
intemally threaded coimection at an end portion. 

[0047J Fig. 9b is a fragmentary cross-sectional illustration of the placement of an alternative 
embodiment of a tubular sleeve onto the end portion of the first tubular member of Fig. 9a. 
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[0048] Fig. 9c is a fragmentary cross-sectional illustration of the coupling of an externally threaded 
connection at an end portion of a second tubular member to the internally threaded connection at the end 
portion of the first tubular member of Fig. 9b. 

[0049] Fig. 9d is a fragmentary cross-sectional illustration of the radial expansion and plastic 
deformation of a portion of the first tubular member of Fig, 9c. 

(0050] Fig. 9e is a fragmentary cross sectional of the continued radial expansion and plastic 
deformation of the threaded connection between the first and second tubular members and the tubular 
sleeve of Fig. 9d. 

[0051] FIG. 10a is a fiagmentary cross-sectional illustration of a first tubular member having an 
internally threaded connection at an end portion. 

[0052] Fig. 10b is a fragmentary cross-sectional illustration of the placement of an alternative 
embodiment of a tubular sleeve onto the end portion of the first tubular member of Fig. 10a. 
[0053] Fig. 10c is a ftagmentary cross-sectional illustration ofthe coupling of an externally threaded 
connection at an end portion of a second tubular member to tlie internally threaded connection at the end 
portion of the first tubular member of Fig. 1 Ob. 

[0054] Fig. lOd is a fragmentary cross-sectional illustration of the radial expansion and plastic 
deformation of a portion of the first tubular member of Fig. 1 Oc. 

[0055] Fig. lOe is a fragmentary cross sectional of the continued radial expansion and plastic 
deformation ofthe threaded connection between the first and second tubular members and the tubular 
sleeve of Fig. lOd. 

[0056] FIG. 11 a is a fragmentary cross-sectional illustration of a first tubular member having an 
internally threaded connection at an end portion. 

[0057] Fig. lib is a fragmentary cross-sectional illustration of the placement of an alternative 
embodiment of a tubular sleeve onto the end portion of the first tubular member of Fig. 1 la. 
[0058] Fig. 1 Ic is a fiagmentary cross-sectional illustration of thecoupling of an externally threaded 
connection at an end portion of a second tubular member to the internally threaded connection at the end 
portion of the first tubular member of Fig. 1 lb. 

[0059} Fig. lid is a fiagmentary cross-sectional illustration of the radial expansion and plastic 
deformation of a portion of the first tubular member of Fig. 11c. 

[0060] Fig. lie is a fragmentary cross sectional of the continued radial expansion and plastic 
deformation ofthe direaded connection between the first and second tubular members and the tubular 
sleeve of Fig. lid. 

[0061] FIG. 12a is a fiagmentary cross-sectional illustration of a first tubular member having an 
internally threaded connection at an end portion. 

[0062] Fig. 12b is a fragmentary cross-sectional illustration of the placement of an alternative 
embodiment of a tubular sleeve onto the end portion of the first tubular member of Fig. 1 2a. 
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[0063] Fig. 12c is a fragmentary cross-sectiona} illustration of the coupling of an externally threaded 
connection at an end portion of a second tubular member to the internal ly threaded connection at the end 
portion of tlie first tubular member of Fig. 12b. 

(0064) Fig. 12d is a fragmentary cross-sectional illustration of the radial expansion and plastic 
deformation of a portion of the first tubular member of Fig. 12c. 

[0065] Fig. 12e is a fragmentary cross sectional of the continued radial expansion and plastic 
deformation of the threaded connection between the first and second tubular members and the tubular 
sleeve of Fig. J 2d. 

[0066] Fig. 13a is a firagmentary cross-sectional illustration of the coupling of an end portion of an 

alternative embodiment of a tubular sleeve onto the end portion of a first tubular member. 

[0067] Fig. 13b is a fragmentary cross-sectional iUustration of the coupling of an end portion of a 

second tubular member to the other end portion of the tubular sleeve of Fig. 13a. 

[0068] Fig. 13c is a fragmentary cross-sectional illustration of the radial expansion and plastic 

deformation of a portion of the first tubular member of Fig. 13b. 

[0069] Fig. 13d is a fragmentary cross sectional of the continued radial expansion and plastic 
deformation of the threaded connection between the first and second tubular members and the tubular 
sleeve of Fig. 13c. 

[0070] FIG. 14a is a fragmentary cross-sectional illustration of an end portion of a first tubular 
member. 

[0071] Fig. 14b is a fi^gmentary cross-sectional illustration of the coupling of an end portion of an 
alternative embodiment of a tubular sleeve onto the end portion of the first tubular member of Fig. 14a. 
[0072] Fig. 14c is a fragmentary cross-sectional illustration of the coupling of an end portion of a 
second tubular member to the other end portion of the tubular sleeve of Fig. 14b. 
[0073] Fig. 14d is a fragmentary cross-sectional illustration of the radial expansion and plastic 
defomiation of a portion of the first tubular member of Fig. 14c. 

[0074] Fig. 14e is a fragmentary cross sectional of the continued radial expansion and plastic 
deformation of the threaded connection between the first and second tubular members and the tubular 
sleeveof Fig. 14d. 

[0075] Fig. 1 5a is a firagmentary cross-sectional illustration of the coupling of an internally threaded 
end portion of a first tubular member to an externally threaded end portion of a second tubular member 
including a protective sleeve coupled to tlie end portions of the first and second tubular member, 
[0076] Fig. 15b is a cross-sectional illustration of the first and setond tubular members and the 
protective sleeve following the radial expansion of the first and second tubulars and the protective sleeve. 
[0077] Fig. 1 5 c is a fragmentary cross-sectional illustration of an alternative embodiment tfiat includes 
a metallic foil for amorphously bonding the first and second tubular members of Figs. 15a and 1 5b during 
the radial expansion and plastic deformation of the tubular members. 
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[0078J Fig. 16 is a cross-sectional illustration of a borehole including a plurality of overlapping 
radially expanded wellbore casings that traverses a subterranean source of geothermal energy. 
[0079] Fig. 17a is a fragmentary cross-sectional illustration of the coupling of an internally threaded 
end portion of a first tubular member to an externally threaded end portion of a second tubular member 
including a protective sleeve coupled to the end portions of the fu^ and second tubular member. 
[0080] Fig. 17b is a fragmentary cross-sectional illustration of the radial expansion and plastic 
deformation of the threaded portions of the first and second tubular members using an adjustable expansion 
cone. 

[0081] Fig. 1 7c is an enlarged fragmentary cross-sectional illustration of the threaded portions of the 
first and second tubular members and the protective sleeve prior to the radial expansion and plastic 
deformation of the threaded portions. 

[0082] Fig. 1 7d is an enlarged fragmentary cross-sectional illustration of the threaded portions of the 
first and second tubular members and the protective sleeve after the radial expansion and plastic 
deformation of the threaded portions. 

[0083] Fig. 1 8a is a fragmentary cross-sectional illustration of the coupling of an internally threaded 
end portion of a first tubular member to an externally threaded end pcnrtion of a second tubular member 
including a protective sleeve coupled to the end portions of the first and second tubular member. 
[0084] Fig. 18b is a fragmentary cross-sectional illustration of *the radial expansion and plastic 
deformation of the threaded portions of the first and second tubular members using a rotary expansion tool. 
[0085 J Fig. 1 9 is an exemplary embodiment of a method of providing a fluid tight seal in the junction 
between a pair of adjacent tubular members. 

[0086] Fig. 20 is an exemplary embodiment of a method of transmitting energy through a pair of 
radially expanded adjacent tubular members including a protecting sleeve. 

[0087] Fig. 21 is a fragmentary cross sectional illustration of an embodiment of a dual well 
completion system. 

Detailed Description of the Illustrative Embodiments 
[0088] Referring to Fig. 1 a, a first tubular member 1 0 includes aii internally threaded connection 
12 at an end portion 14. As illustrated in Fig. lb, a first end of a tubular sleeve 16 that includes an 
internal flange 1 8 and tapered portions, 20 and 22, at opposite ends is then mounted upon and receives 
the end portion 14 of the first tubular member 10. In an exemplary embodiment, the end portion 14 of 
the first tubular member 10 abuts one side of Ae internal flange 18 of the tubular sleeve 16, and the 
internal diameter of the internal flange of the tubular sleeve is substantially equal to or greater than the 
maximum internal diameter of the internally threaded connection 12 of the end portion of the first 
tubular member. As illustrated in Fig. Ic, an externally threaded connection 24 of an end portion 26 of 
a second tubular member 28 having an annular recess 30 is then positioned within the tubular sleeve 16 
and threadably coupled to the internally threaded connection 12 of the end portion 14 of the first 
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tubular member 10. In an exemplary embodiment, the internal flange 1 8 of the tubular sleeve 16 mates 
with and is received within the annular recess 30 of the end portion 26 of the second tubular member 
28. Thus, the tubular sleeve 16 is coupled to and surrounds the external surfaces of the first and 
second tubular members, 10 and 28. 

[0089] In an exemplary embodiment, the internally threaded connection 12 of the end portion 14 
of the first tubular member 10 is a box connection, and the externally threaded connection 24 of the 
end portion 26 of the second tubular member 28 is a pin connection. In an exemplary embodiment, the 
internal diameter of the tubular sleeve 16 is at least approximately .020" greater than the outside 
diameters of the first and second tubular members, 10 and 28. In this manner, during the threaded 
coupling of the first and second tubular members, 10 and 28, fluidic materials within the first and 
second tubular members may be vented from the tubular members. 

[0090] In an exemplary embodiment, as illustrated in Figs. Id and le, the first and second tubular 
members, 10 and 28, and the tubular sleeve 16 may then be positioned within another structure 32 
such as, for example, a wellbore, and radially expanded and plastically deformed, for example, by 
moving an expansion cone 34 through the interiors of the first and second tubular members. The 
tapered portions, 20 and 22, of the tubular sleeve 1 6 facilitate the insertion and movement of the first 
and second tubular members within and through the structure 32, and the movement of tlie expansion 
cone 34 through the interiors of the first and second tubular members, 1 0 and 28, may be from top to 
bottom or from bottom to top. 

[0091] In an exemplary embodiment, during the radial expansion and plastic deformation of the 
first and second tubular members, 1 0 and 28, the tubular sleeve 16 is also radially expanded and 
plastically defomied. In an exemplary embodiment, as a result, the tubular sleeve 16 may be 
maintained in circumferential tension and the end portions, 14 and 26, of the first and second tubular 
members, 10 and 28, may be maintained in circumferential compression. 

[0092] In several exemplary embodiments, the first and second tabular members, 10 and 28, are 
radially expanded and plastically deformed using the expansion cone 34 in a conventional manner 
and/or using one or more of the methods and apparatus disclosed in one or more of the following: (1) 
U.S. patent application serial no. 09/454,139, attorney docket no. 25791.03.02, filed on 12/3/1999, (2) 
U.S. patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed on 2/23/2000, (3) 
U.S. patent application serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/1O/200O, (4) 
U.S. patent application serial no. 09/440,338, attorney docket no. 25791.9.02, filed on 1 1/15/1999, (5) 
U.S. patent application serial no. 09/523,460, attorney docket no. 25791 . 1 1 .02, filed on 3/1 0/2000, (6) 
U.S. patent application serial no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, (7) 
U.S. patent application serial no. 09/51 1,941, attorney docket no. 25791.16.02, filed on 2/24/2000, (8) 
U.S. patent application serial no. 09/588,946, attorney docket no. 25791.17.02, filed on 6/7/2000, (9) 
U.S. patent application serial no. 09/559,122, attorney docket no. 25791.23.02, filed on 4/26/2000, 
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(10) PCX patent application serial no. PCT/USOO/18635, attorney docket no. 25791.25.02, filed on 
7/9/2000, (11) U.S. provisional patent application serial no. 60/1 62,67 1 , attorney docket no. 2579 1 .27, 
filed on 1 1/1/1999, (12) U.S. provisional patent application serial no. 60/154,047, attorney docket no. 
25791-29. filed on 9/16/1999, (13) U.S. provisional patent applicatiori serial no. 60/159,082, attorney 
docket no. 25791 .34, filed on 10/12/1999, (14) U.S. provisional patent application serial no. 
60/1 59,039, attorney docket no. 25791 .36, filed on 1 0/12/1999, (15) U.S. provisional patent 
application serial no. 60/159,033, attorney docket no. 25791.37, filed on 10/12/1999, (16) U.S. 
provisional patent application serial no. 60/212,359, attorney docket no. 25791.38, filed on 6/19/2000, 
(17) U.S. provisional patent application serial no. 60/1 65,228, attorney docket no. 25791.39, filed on 
1 1/12/1999, (18) U.S. provisional patent application serial no. 60/221,443, attorney docket no. 
25791.45, filed on 7/28/2000, (19) U.S. provisional patent application serial no. 60/221,645, attorney 
docket no. 25791 .46, filed on 7/28/2000, (20) U.S. provisional patent application serial no. 
60/233,638, attorney docket no. 25791.47, filed on 9/18/2000, (21) U.S. provisional patent application 
serial no. 60/237,334, attorney docket no. 25791.48, filed on 10/2/2000, (22) U.S. provisional patent 
application serial no. 60/270,007, attorney docket no. 25791.50, filed on 2/20/2001, (23) U.S. 
provisional patent application serial no. 60/262,434, attorney docket no. 25791 .51, filed on 1/17/2001, 
(24) U.S, provisional patent application serial no. 60/259,486, attorney docket no. 25791.52, filed on 
1/3/2001, (25) U.S. provisional patent application serial no. 60/303,740, attorney docket no. 25791 .61, 
filed on 7/6/2001, (26) U.S. provisional patent application serial no. 60/313,453, attorney docket no. 
25791.59, filed on 8/20/2001, (27) U.S. provisional patent application serial no. 60/317,985, attorney 
docket no. 2579 1.67, filed on 9/6/2001, (28) U.S. provisional patent application serial no. 
60/3318,386, attorney docket no. 25791.67.02, filed on 9/10/2001, (29) U.S. utility patent application 
serial no. 09/969,922, attorney docket no. 25791.69, filed on 10/3/2001, (30) U.S. utility patent 
application serial no. 10/016,467, attorney docket no. 25791.70, filed on 12/10/2001; (31) U.S. 
provisional patent application serial no. 60/343,674, attorney docket no. 25791.68, filed on 
12/27/2001; (32) U.S. provisional patent application serial no. 60/346,309, attorney docket no 
25791.92, filed on 1/7/2002; (33) U.S. provisional patent application serial no. 60/372,048, attorney 
docket no. 25791.93, filed on 4/12/2002; (34) U.S. provisional patent application serial no. 
60/380,147, attorney docket no. 25791.104, filed on 5/6/2002; (35) U:S. provisional patent application 
serial no. 60/387,486, attorney docket no. 25791.107, filed on 6/10/2002; (36) U.S. provisional patent 
application serial no. 60/387,961, attorney docket no. 25791.108, filed on 6/12/2002; (37) U.S. 
provisional patent application serial no. 60/391,703, attorney docket no. 25791.90, filed on 6/26/2002; 
and (38) U.S. provisional patent application serial no. 60/397,284, attorney docket no. 25791 . 1 06, filed 
on 7/19/2002, the disclosures of which are incorporated herein by reference. 
[0093] In several alternative embodiments, the first and second tubular members, 10 and 28, are 
radially expanded and plastically deformed using other conventional methods for radially expanding 
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and plastically deforming tubular members such as, for example, internal pressurization and/or roller 
expansion devices such as, for example, that disclosed in U.S. patent application publication no. US 
2001/0045284 AI, the disclosure of which is incorporated herein by reference. 
(0094] The use of the tubular sleeve 1 6 during (a) the coupling of the first tubular member ] 0 to 
the second tubular member 28, (b) the placement of the first and second tubular members in the 
structure 32, and (c) the radial expansion and plastic deformation of the first and second tubular 
members provides a number of significant benefits. For example, the tubular sleeve 1 6 protects the 
exterior surfaces of the end portions, 14 and 26, of the first and second tubular members, 10 and 28, 
during handling and insertion of the tubular members within the structure 32, In this manner, damage 
to the exterior surfaces of the end portions, 14 and 26, of the first and second tubular member, 10 and 
28, are prevented that could result in stress concentrations that could result in a catastrophic failure 
during subsequent radial expansion operations. Furthermore, the tubular sleeve 16 provides an 
alignment guide that facilitates the insertion and threaded coupling of the second tubular member 28 to 
the first tubular member 10. In this manner, misalignment that could result in damage to the threaded 
connections, 12 and 24, of the first and second tubular members, 10 and 28, may be avoided. In 
addition, during the relative rotation of the second tubular member with respect to the first tubular 
member, required during the threaded coupling of the first and second tubular members, the tubular 
sleeve 1 6 provides an indication of to what degree the first and second tubular members are threadably 
coupled. For example, if the tubular sleeve 16 can be easily rotated, that would indicate that the first 
and second tubular members, 10 and 28, are not fully threadably coupled and in intimate contact with 
the internal flange 18 of the tubular sleeve. Furthermore, the tubular sleeve 16 may prevent crack 
propagation during the radial expansion and plastic deformation of the fu^t and second tubular 
members, 10 and 28. hi this manner, failure modes such as, for example, longitudinal cracks in the 
end portions, 14 and 26, of the first and second tubular members may be limited in severity or 
eliminated all together, Li addition, after completing the radial expansion and plastic deformation of 
the first and second tubular members, 1 0 and 28, the tubular sleeve 1 6 tnay provide a fluid tight metal- 
to-metal seal between interior surface of the tubular sleeve and the exterior surfaces of the end 
portions, 14 and 26, of the first and second tubular members. In this manner, fluidic materials are 
prevented fi-om passing through the threaded connections, 12 and 24, pf the first and second tubular 
members, 10 and 28, into the annulus between the first and second tubular members and the structure 
32. Furthermore, because, following fte radial expansion and plastic deformation of the first and 
second tubular members, 10 and 28, the tubular sleeve 16 may be maititained in circumferential 
tension and the end portions, 14 and 26, of the first and second tubular members, 10 and 28, may be 
maintained in circumferential compression, axial loads and/or torque loads maybe transmitted through 
the tubular sleeve. In addition, the tubular sleeve 16 may also increase the collapse strength of the end 
portions, 14 and 26, of the first and second tubular members, 10 and 28. 
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[0095] Referring to Figs. 2a and 2b, in an alternative embodimenti a tubular sleeve 1 1 0 having an 
internal flange 1 12 and a tapered portion 1 14 is coupled to the first and second tubular members, 10 
and 28. In particular, the tubular sleeve 1 10 receives and mates with the end portion 14 of the first 
tubular member 1 0, and the internal flange 1 12 of the tubular sleeve is received within the annular 
recess 30 of the second tubular member 28 proximate the end of the first tubular member. In this 
manner, the tubular sleeve 1 10 is coupled to the end portions, 14 and 26, of tfie first and second tubular 
members, 10 and 28, and the tubular sleeve covers the end portion 14 of the first tubular member 10. 
[0096] In an exemplary embodiment, the first and second tubular members, 10 and 28, and the 
tubular sleeve 1 10 may then be positioned within the structure 32 and radially expanded and plastically 
deformed, for example, by moving an expansion cone 34 through the interiors of the first and second 
tubular members. In an exemplary embodiment, following the radial expansion and plastic 
deformation of the first and second tubular members, 10 and 28, the tubular sleeve 1 10 may be 
maintained in circumferential tension and the end portions, 14 and 26, of the first and second tubular 
members, 10 and 28, may be maintained in circumferential compression. 

[0097] The use of the tubular sleeve 1 10 during (a) the coupling of the first tubular member 10 to 
the second tubular member 28, (b) the placement of the first and second tubular members in the 
structure 32, and (c) the radial expansion and plastic deformation of the first and second tubular 
members provides a number of significant benefits. For example, the tubular sleeve 1 10 protects the 
exterior surface of the end portion 14 of the first tubular member 10 during handling and insertion of 
the tubular members within the structure 32. In this manner, damage to the exterior surfaces of the end 
portion 14 of the first tubular member 10 is prevented that could result in stress concentrations that 
could result in a catastrophic failure during subsequent radial expansion operations. In addition, during 
the relative rotation of the second tubular member with respect to the first tubular member, required 
during the threaded coupling of the first and second tubular members, the tubular sleeve 1 10 provides 
an indication of to what degree the first and second tubular members are threadably coupled. For 
example, if the tubular sleeve 1 10 can be easily rotated, that would indicate that the first and second 
tubular members, 10 and 28, are not fully threadably coupled and in intimate contact with the internal 
flange 1 12 of die tubular sleeve. Furthermore, the tubular sleeve 1 lO may prevent crack propagation 
during the radial expansion and plastic deformation of the first and second tubular members, 10 and 
28. In this manner, failure modes such as, for example, longitudinal cracks in the end portions, 14 and 
26, of the first and second tubular members may be limited in severity or eliminated all together. In 
addition, after completing the radial expansion and plastic deformation of the first and second tubular 
members, 10 and 28, the tubular sleeve 110 may provide a fluid tight metal-to-metal seal between 
interior surface of the tubular sleeve and the exterior surface of the e$d portionH of the first tubular 
member. In this manner, fluidic materials are prevented fi-om passing through the threaded 
connections, 12 and 24, of the first and second tubular members, 10 and 28, into the annulus between 
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the first and second tubular members and the structure 32. Furthemiore, because, following the radial 
expansion and plastic deformation of the fu-st and second tubular members, 10 and 28, the tubular 
sleeve 1 10 may be maintained in circumferential tension and the end portions, 14 and 26, of the first 
and second tubular members, 10 and 28, may be maintained in circumferential compression, axial 
loads and/or torque loads may be transmitted through the tubular sleeve. 

[0098] Referring to Figs. 3a and 3b, in an alternative embodiment^ a tubular sleeve 210 having an 
internal flange 212, tapered portions, 214 and 216, at opposite ends, and annular sealing members, 218 
and 220, positioned on opposite sides of the internal flange, is coupled to the first and second tubular 
members, 10 and 28. In particular, the tubular sleeve 210 receives and mates with the end portions, 14 
and 26, of the first and second tubular members, 10 and 28, and the internal flange 212 of the tubular 
sleeve is received within the annular recess 30 of the second tubular member 28 proximate the end of 
the first tubular member. Furthermore, the sealing members, 21 8 and 220, of the tubular sleeve 210 
engage and fluidicly seal the interface between the tubular sleeve and the end portions, 14 and 26, of 
the first and second tubular members, 10 and 28. In this manner, the tubular sleeve 210 is coupled to 
the end portions, 14 and 26, of the first and second tubular members, 10 and 28, and the tubular sleeve 
covers the end portions, 14 and 26, of the first and second tubular members, 10 and 28. 
[0099] In an exemplary embodiment, the fu-st and second tubular members, 10 and 28, and the 
tubular sleeve 2 1 0 may then be positioned within the structure 32 and radially expanded and plastically 
deformed, for example, by moving an expansion cone 34 through the iateriors of the first and second 
tubular members. In an exemplary embodiment, following the radial expansion and plastic 
deformation of the first and second tubular members, 10 and 28, the tubular sleeve 210 may be 
maintained in circumferential tension and the end portions, 14 and 26, of the first and second tubular 
members, 10 and 28, maybe maintained in circumferential compressioh. 

[00100] The use of the tubular sleeve 2 1 0 during (a) the coupling of the first tubular member 1 0 to 
the second tubular member 28, (b) the placement of the first and second tubular members in the 
structure 32, and (c) the radial expansion and plastic deformation of the first and second tubular 
members provides a number of significant benefits. For example, the tubular sleeve 210 protects tlie 
exterior surfaces of the end portions, 14 and 26, of the first and second- tubular members, 10 and 28, 
during handling and insertion of the tubular members within the structure 32. In this manner, damage 
to the exterior surfaces of the end portions, 14 and 26, of the first and second tubular members, 10 and 
28, is prevented that could result in stress concentrations that could result in a catastrophic failure 
during subsequent radial expansion operations. In addition, during the relative rotation of the second 
tubular member with respect to the first tubular member, required during the threaded coupling of the 
first and second tubular members, the tubular sleeve 210 provides an indication of to what degree the 
fu^t and second tubular members are threadably coupled. For example, if the tubular sleeve 210 can 
be easily rotated, that would indicate that the first and second tubular members, 10 and 28, are not fully 
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threadably coupled and in intimate contact with the internal flange 212 of the tubular sleeve. 
Furthermore, the tubular sleeve 210 may prevent crack propagation during die radial expansion and 
plastic deformation of the first and second tubular members, 10 and 28. In this manner, failure modes 
such as, for example, longitudinal cracks in the end portions, 14 and 26, of die first and second tubular 
members, 10 and 28, may be limited in severity or eliminated all together. In addition, after 
completing the radial expansion and plastic deformation of the fu:st and second tubular members, 10 
and 28, the tubular sleeve 210 may provide a fluid tight metal-to-metal seal between interior surface of 
the tubular sleeve and the exterior surfaces of the end portions, 14 and 2j6, of the fust and second 
tubular members. In this manner, fluidic materials are prevented from passing through the threaded 
connections, 12 and 24, of the first and second tubular members, 1 0 and 28, into the annulus between 
the first and second tubular members and the structure 32. Furthermore, because, following the radial 
expansion and plastic deformation of the first and second tubular members, 10 and 28, the tubular 
sleeve 210 may be maintained in circumferential tension and the end portions, 14 and 26, of the first 
and second tubular members, 10 and 28, may be maintained in circumferential compression, axial 
loads and/or torque loads may be transmitted through the tubular sleeve^ In addition, the tubular sleeve 
210 may also increase the collapse strength of the end portions, 14 and 26, of the first and second 
tubular members, 10 and 28. 

[00101] Referring to Figs. 4a and 4b, in an alternative embodiment, a tubular sleeve 310 having an 
internal flange312, tapered portions, 314 and 316, at opposite ends, and an annular sealing member 
3 1 8 positioned on the exterior surface of the tubular sleeve, is coupled to the first and second tubular 
members, 1 0 and 28. In particular, the tubular sleeve 3 1 0 receives and mates with the end portions, 14 
and 26, of the first and second tubular members, 10 and 28, and the internal flange 312 of tlie tubular 
sleeve is received within the annular recess 30 of the second tubular member 28 proximate the end of 
the first tubular member. In this manner, the tubular sleeve 3 1 0 is coupled to the end portions, 14 and 
26, of die first and second tubular members, 10 and 28, and the tubular sleeve covers the end portions, 
14 and 26, of the first and second tubular members, 10 and 28. 

[00102] In an exemplary embodiment, die fu-st and second tubular members, 10 and 28, and the 
tubular sleeve 310 may then be positioned within the structure 32 and radially expanded and plastically 
deformed, for example, by moving an expansion cone 34 through the interiors of the first and second 
tubular members. In an exemplary embodiment, following the radial expansion and plastic 
deformadon of the first and second tubular members, 1 0 and 28, the tubular sleeve 310 may be 
maintained in circumferential tension and the end portions, 14 and 26, of the first and second tubular 
members, 10 and 28, may be maintained in circumferential compression. Furthermore, in an 
exemplary embodiment, following die radial expansion and plastic defomation of die first and second 
tubular members, 10 and 28, the annular sealing member 318 circumferentially engages the interior 
surface of die structure 32 thereby preventing die passage of fluidic materials dirough the annulus 
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between the tubuJar sleeve 3 1 0 and the structure. In this manner, the tubular sleeve 310 may provide 
an expandable packer element 

100103] The use of the tubular sleeve 310 during (a) the coupling of the first tubular member 10 to 
the second tubular member 28, (b) the placement of the first and second tubular members in the 
structure 32, and (c) the radial expansion and plastic deformation of the first and second tubular 
members provides a number of significant benefits. For example, the tubular sleeve 310 protects the 
exterior surfaces of the end portions, 14 and 26, of the first and second tubular members, 10 and 28, 
during handling and insertion of the tubular members within the structure 32. In this manner, damage 
to the exterior surfaces of the end portions, 14 and 26, of the first and second tubular members, 1 0 and 
28, is prevented that could result in stress concentrations that could result in a catastrophic failure 
during subsequent radial expansion operations. In addition, during the relative rotation of the second 
tubular member with respect to the first tubular member, required during the threaded coupling of the 
first and second tubular members, the tubular sleeve 310 provides an indication of to what degree the 
first and second tubular members are threadably coupled. For example, if the tubular sleeve 3 1 0 can 
be easily rotated, that would indicate that the first and second tubular members, 10 and 28, are not fiilly 
threadably coupled and in intimate contact with the internal flange 312 of the tubular sleeve. 
Furthermore, the tubular sleeve 310 may prevent crack propagation during the radial expansion and 
plastic deformation of the first and second tubular members, 10 and 28. In this manner, failure modes 
such as, for example, longitudinal cracks in the end portions, 14 and 26, of the first and second tubular 
members, 10 and 28, may be limited in severity or eliminated all together. In addition, after 
completing the radial expansion and plastic deformation of the first and second tubular members, 10 
and 28, the tubular sleeve 3 1 0 may provide a fluid tight metal-to-metal seal between interior surface of 
the tubular sleeve and the exterior surfaces of the end portions,14 and 26, of the first and second 
tubular members. In this manner, fluidic materials are prevented from passing through the threaded 
connections, 12 and 24, of the first and second tubular members, 10 and 28, into the annulus between 
the first and second tubular members and the structure 32. Furthermore, because, following the radial 
expansion and plastic deformation of the first and second tubular members, 10 and 28, the tubular 
sleeve 3 1 0 may be maintained in circumferential tension and the end portions, 1 4 and 26, of the first 
and second tubular members, 10 and 28, may be maintained in circumferential compression, axial 
loads and/or torque loads may be transmitted through the tubular sleeve. In addition, because, 
following the radial expansion and plastic deformation of the first and second tubular members, 10 and 
28, the annular sealing member 318 may circumferentially engage the mterior surface of the structure 
32, the tubular sleeve 310 may provide an expandable packer element In addition, the tubular sleeve 
318 may also increase the collapse strength of the end portions, 14 and 26, of the fust and second 
tubular members, 10 and 28. 

[00104] Referring to Figs. 5a and 5b, in an alternative embodiment, a non-metallic tubular sleeve 
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410 having an internal flange 412, and tapered portions, 414 and 416, at opposite ends, is coupled to 
the first and second tubular members, 10 and 28. In particular, the tubular sleeve 410 receives and 
mates with the end portions, 14 and 26, of the first and second tubular members, 10 and 28, and the 
internal flange 412 of the tubular sleeve is received within the annular recess 30 of the second tubular 
member 28 proximate the end of the first tubular member. In this manner, the tubular sleeve 410 is 
coupled to the end portions, 14 and 26, of the first and second tubular members, 10 and 28, and the 
tubular sleeve covers the end portions, 14 and 26, of the first and second tubular members, 10 and 28. 
[00105] In several exemplary embodiments, the tubular sleeve 410 may be plastic, ceramic, 
elastomeric, composite and/or a frangible material. 

[00106] In an exemplary embodiment, the first and second tubular members, 10 and 28, and the 
tubular sleeve 410 may then be positioned within the structure 32 and radially expanded and plastically 
deformed, for example, by moving an expansion cone 34 through the interiors of the first and second 
tubular members. In an exemplary embodiment, following the radial expansion and plastic 
deformation of the first and second tubular members; 10 and 28, the tubular sleeve 410 may be 
maintained in circumferential tension and the end portions, 14 and 26, of the first and second tubular 
members, 10 and 28, may be maintained in circumferential compression. Furthermore, in an 
exemplary embodiment, during the radial expansion and plastic deformation of the first and second 
tubular members, 1 0 and 28, the tubular sleeve 3 1 0 may be broken off of the first and second tubular 
members. 

[00107] The use of the tubular sleeve 410 during (a) the coupling of the first tubular member 10 to 
the second tubular member 28, (b) the placement of the first and second tubular members in the 
structure 32, and (c) the radial expansion and plastic deformation of the first and second tubular 
members provides a number of significant benefits. For example, the tubular sleeve 410 protects the 
exterior surfaces of the end portions, 14 and 26, of the first and second tubular members, 10 and 28, 
during handling and insertion of the tubular members within the structure 32. In this manner, damage 
to the exterior surfaces of the end portions, 14 and 26, of the first and second tubular members, 10 and 
28, is prevented that could result in stress concentrations that could result in a catastrophic failure 
during subsequent radial expansion operations. In addition, during tiie relative rotation of the second 
tubular member with respect to the first tubular member, required during the threaded coupling of tiie 
first and second tubular members, the tubular sleeve 410 provides an indication of to what degree the 
first and second tubular members are threadably coupled. For example, if the tubular sleeve 410 can 
be easily rotated, that would indicate that the furst and second tubular members, 10 and 28, are not fully 
threadably coupled and in intimate contact with the internal flange 412 of the tubular sleeve. 
Furthermore, the tubular sleeve 410 may prevent crack propagation during the radial expansion and 
plastic deformation of the first and second tubular members, 10 and 28. In this manner, failure modes 
such as, for example, longitudinal cracks in the end portions, 14 and 26, of the first and second tubular 
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members, 10 and 28, may be limited in severity or eliminated all together. In addition, after 
completing the radial expansion and plastic deformation of the first and second tubular members, 10 
and 28, the tubular sleeve 410 may provide a fluid tight metal-to-metal seal betv^een interior surface of 
the tubular sleeve and the exterior surfaces of the end portions, 14 and 26, of the first and second 
tubular members. In this manner, fluidic materials are prevented from passing through the threaded 
connections, 12 and 24, of the first and second tubular members, 10 and 28, into the annulus between 
the first and second tubular members and the structure 32. Furthermore, because, following the radial 
expansion and plastic deformation of the first and second tubular members, 10 and 28, the tubular 
sleeve 410 may be maintained in circumferential tension and the end portions, 14 and 26, of the first 
and second tubular members, 10 and 28, may be maintained in circumferential compression, axial 
loads and/or torque loads may be transmitted through the tubular sleeve. In addition, because, during 
the radial expansion and plastic deformation of the first and second tubular members, 10 and 28, the 
tubular sleeve 410 may be broken off of the first and second tubular members, the final outside 
diameter of the first and second tubular members may more closely match the inside diameter of the 
structure 32. In addition, the tubular sleeve 4 1 0 may also increase the collapse strength of the end 
portions, 14 and 26, of the first and second tubular members, 10 and 28. 
[00108] Referring to Fig. 6a, in an exemplary embodiment, a tubular sleeve 510 includes an 
internal flange 512, tapered portions, 514 and 516, at opposite ends, artd defines one or more axial slots 
518. In an exemplary embodiment, during tlie radial expansion and plastic deformation of the first and 
second tubular members, 10 and 28, the axial slots 518 reduce the required radial expansion forces. 
[00109) Referring to Fig. 6b, in an exemplary embodiment, a tubular sleeve 610 includes an 
internal flange 612, tapered portions, 614 and 616, at opposite ends, and defines one or more offset 
axial slots 618. In an exemplary embodiment, during the radial expansion and plastic deformation of 
the first and second tubular members, 10 and 28, the axial slots 618 reduce the required radial 
expansion forces. 

[00110] Referring to Fig. 6c, in an exemplary embodiment, a tubular sleeve 710 includes an 
internal flange 712, tapered portions, 714 and 716, at opposite ends, and defines one or more radial 
openings 718. In an exemplary embodiment, during the radial expansion and plastic deformation of 
the first and second tubular members, 10 and 28, the radial openings 718 reduce the required radial 
expansion forces. 

1001 1 1 ] Referring to Fig. 6d, in an exemplary embodiment, a tubular sleeve 8 1 0 includes an 
internal flange 812, tapered portions, 814 and 816, at opposite ends, and defines one or more axial slots 
81 8 that extend from the ends of the tubular sleeve. In an exemplary embodiment, during the radial 
expansion and plastic deformation of the first and second tubular members, 10 and 28, the axial slots 
818 reduce the required radial expansion forces. 

[00112] Referring to Fig. 7a, a first tubular member 9 1 0 includes an internally threaded connection 

19 



wo 2(MM/<M>9950 PCT/US2003/020694 

912 at an end portion 914 and a recessed portion 916 having a reduced outside diameter. As illustrated 
in Fig. 7b, a first end of a tubular sleeve 918 that includes annular sealing members, 920 and 922, at 
opposite ends, tapered portions, 924 and 926, at one end, and tapered portions, 928 and 930, at another 
end is then mounted upon and receives the end portion 914 of the first tubular member 910. In an 
exemplary embodiment, a resilient retaining ring 930 is positioned between the lower end of the 
tubular sleeve 91 8 and the recessed portion 9 1 6 of the first tubular member 91 0 in order to couple the 
tubular sleeve to the first tubular member. In an exemplary embodiment, the resilient retaining ring 
930 is a split ring having a toothed surface in order to lock the tubular sleeve 918 in place. 
[001131 As illustrated in Fig. 7c, an externally threaded connection 934 of an end portion 936 of a 
second tubular member 938 having a recessed portion 940 having a reduced outside diameter is then 
positioned within the tubular sleeve 918 and threadably coupled to theantemally tlireaded connection 
912 of the end portion 914 of the first tubular member 910. In an exemplary embodiment, a resilient 
retaining ring 942 is positioned between the upper end of the tubular sleeve 918 and the recessed 
portion 940 of the second tubular member 938 in order to couple the nebular sleeve to the second 
tubular member. In an exemplary embodiment, the resilient retaining ring 942 is a split ring having a 
toothed surface in order to lock the tubular sleeve 91 8 in place. 

[00114] In an exemplary embodiment, the internally threaded connection 912 of die end portion 
914 of the first tubular member 910 is a box connection, and the externally threaded connection 934 of 
the end portion 936 of the second tubular member 938 is a pin connection. In an exemplary 
embodiment, the internal diameter of the tubular sleeve 9 1 8 is at least approxunately .020" greater than 
die outside diameters of the end portions, 914 and 936, of the first and second tubular members, 910 
and 938. In this manner, during the threaded coupling of the first and second tubular members, 910 
and 938, fluidic materials within the first and second tubular members may be vented from the tubular 
members. 

[00115] In an exemplary embodiment, as illustrated in Figs. 7d and 7e, the first and second tubular 
members, 91 0 and 938, and the tubular sleeve 91 8 may then be positioned within another structure 32 
such as, for example, a wellbore, and radially expanded and plastically deformed, for example, by 
moving an expansion cone 34 through the interiors of the first and seccpid tubular members. The 
tapered portions, 924 and 928, of die tubular sleeve 91 8 facilitate the insertion and movement of the 
first and second tubular members v/ithin and through the structure 32, and the movement of the 
expansion cone 34 through the interiors of the first and second tubular members, 910 and 938, may be 
from top to bottom or fi"ora bottom to top. 

[00116] In an exemplary embodiment, during the radial expansion and plastic deformation of the 
first and second tubular members, 910 and 938, the tubular sleeve 918 is also radially expanded and 
plastically deformed. In an exemplary embodiment, as a result, the tubplar sleeve 9 1 8 may be 
maintained in circumferential tension and the end portions, 914 and 936, of the first and second tubular 
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members, 910 and 938, may be maintained in circumferential compression. 

[001171 The use of the tubular sleeve 91 8 during (a) the coupling of the first tubular member 910 
to the second tubular member 938, (b) the placement of tlie first and second tubular members in the 
structure 32, and (c) the radial expansion and plastic deformation of the first and second tubular 
members provides a number of significant benefits. For example, the tubular sleeve 918 protects the 
ex-terior surfaces of the end portions, 914 and 936, of the first and second tubular members, 910 and 
938, during handling and insertion of the tubular members within the structure 32. In this manner, 
damage to the exterior surfaces of the end portions, 914 and 936, of the first and second tubular 
member, 910 and 938, are prevented that could result in stress concentrations that could result in a 
catastrophic failure during subsequent radial expansion operations. Furthermore, the tubular sleeve 
918 provides an alignment guide that facilitates the insertion and threaded coupling of the second 
tubular member 938 to the first tubular member 910. In this manner, misalignment that could result in 
damage to the threaded connections, 912 and 934, of the first and second tubular members, 910 and 
938, may be avoided. Furthermore, the tubular sleeve 918 may prevent crack propagation during the 
radial expansion and plastic deformation of the first and second tubular members, 910 and 938. In this 
manner, failure modes such as, for example, longitudinal cracks in the end portions, 914 and 936, of 
the first and second tubular members may be limited in severity or eliminated all together. In addition, 
after completing the radial expansion and plastic defomiation of the first and second tubular members, 
910 and 938, the tubular sleeve 918 may provide a fluid tight metal-to-metal seal between interior 
surface of the tubular sleeve and the exterior surfaces of the end portions, 914 and 936, of the first and 
second tubular members. In this manner, fluidic materials are prevenljed from passing through the 
threaded connections, 912 and 934, of the first and second tubular members, 910 and 938, into the 
annulus between the first and second tubular members and the structure 32. Furthermore, because, 
following the radial expansion and plastic deformation of the first and second tubular members, 910 
and 938, the tubular sleeve 91 8 may be maintained in circumferential tension and the end portions, 
914 and 936, of the first and second tubular members, 910 and 938, may be maintained in 
circumferential compression, axial loads and/or torque loads may be transmitted through the tubular 
sleeve. In addition, the annular sealing members, 920 and 922, of the tubular sleeve 918 may provide a 
fluid tight seal between the tubular sleeve and the end portions, 914 and 936, of the first and second 
tubular members, 910 and 938. Furthermore, the tubular sleeve 918 may also increase the collapse 
strength of the end portions, 914 and 936, of the first and second tubular members, 910 and 938. 
[00118] Referring to Fig. 8a, a first tubular member 1010 includes an internally threaded 
connection 1012 at an end portion 1014 and a recessed portion 1016 having a reduced outside 
diameter. As illustrated in Fig. 8b, a first end of a tubular sleeve 101 8 that includes annular sealing 
members, 1020 and 1022, at opposite ends, tapered portions, 1024 and 1026, at one end, and tapered 
portions, 1028 and 1030, at another end is then mounted upon and receives the end portion 1014ofthe 
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first tubular member 1010. In an exemplary embodiment, as illustrated in Fig. 8c, the end of the 
tubular sleeve 1018 is then crimped onto the recessed portion 1016 of the first tubular member 1010 in 
order to couple the tubular sleeve to the first tubular member. 

[00119] As illustrated in Fig. 8d, an externally threaded connection 1032 of an end portion 1034 of 
a second tubular member 1036 having a recessed portion 1038 having a reduced external diameter is 
then positioned within the tubular sleeve 101 8 and threadably coupled to the internally threaded 
connection 1012 of the end portion 1014 of the first tubular member 1010. In an exemplary 
embodiment, as illustrated in Fig. 8e, the other end of the tubular sleeve 1018 is then crimped into the 
recessed portion 1038 of the second tubular member 1036 in order to couple the tubular sleeve to the 
second tubular member. 

[00120] In an exemplary embodiment, tlie internally threaded connection 1 012 of the end portion 
1014 of the first tubular member 1010 is a box connection, and the externally threaded connection 
1032 of the end portion 1034 of the second tubular member 1036 is a pin connection. In an exemplary 
embodiment, the internal diameter of the tubular sleeve 101 8 is at least approximately .020" greater 
than the outside diameters of the end portions, 1014 and 1034, of the first and second tubular members, 
1010 and 1036. In this manner, during the threaded coupling of the first and second tubular members, 
1010 and 1036, fluidic materials within the first and second tubular niembers may be vented fom the 
tubular members. 

[00121] In an exemplary embodiment, as illustrated in Figs. 8f and 8g, the first and second tubular 
members, lOlOand 1036, and the tubular sleeve 1018 maythen be positioned within another structure 
32 such as, for example, a wellbore, and radially expanded and plastically deformed, for example, by 
moving an expansion cone 34 through the interiors of the first and second tubular members. The 
movement of the expansion cone 34 through the interiors of the first and second tubular members, 
1010 and 1036, may be from top to bottom or from bottom to top. 

[00122] In an exemplary embodiment, during the radial expansion and plastic deformation of the 
first and second tubular members, 1010 and 1036, the tubular sleeve 1018 is also radially expanded 
and plastically deformed. In an exemplary embodiment, as a result, tte tubular sleeve 101 8 may be 
maintained in circumferential tension and the end portions, 1014 and 1034, of the first and second 
tubular members, 1010 and 1036, may be maintained in circumferential compression. 
[00123] The use of the tubular sleeve 1018 during (a) the coupling of the first tubular member 
1 01 0 to the second tubular member 1036, (b) the placement of the first and second tubular members in 
the structure 32, and (c) the radial expansion and plastic deformation of the first and second tubular 
members provides a number of significant benefits. For example, the tubular sleeve 1018 protects the 
exterior surfaces of the end portions, 1014 and 1034, of the first and second tubular members, 1010 
and 1036, during handling and insertion of the tubular members within the structure 32. In this 
manner, damage to the exterior surfaces of the end portions, 1014 and 1034, of the first and second 
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tubular members, 1010 and 1036, are prevented that could result in stress concentrations that could 
result in a catastrophic failure during subsequent radial expansion operaiions. Furthermore, the tubular 
sleeve 1018 provides an alignment guide that facilitates the insertion and threaded coupling of the 
second tubular member 1036 to the first tubular member 1010. In this manner, misalignment that 
could result in damage to tlie threaded connections, 1012 and 1032, of the first and second tubular 
members, 1 01 0 and 1 036, may be avoided. Furthermore, the tubular sleeve 1018 may prevent crack 
propagation during the radial expansion and plastic deformation of the first and second tubular 
members, 1010 and 1036. In this manner, failure modes such as, for example, longitudinal cracks in 
the end portions, 1014 and 1034, of the first and second tubular members may be limited in severity or 
eliminated all together. In addition, after completing the radial expansion and plastic deformation of 
the first and second tubular members, 1010 and 1036, the tubular sleeve 1018 may provide a fluid tight 
metal-to-metal seal betv^een interior surface of the tubular sleeve and the exterior surfaces of the end 
portions, 1014 and 1034, of the first and second tubular members. In this manner, fluidic materials are 
prevented from passing tlirough the threaded connections, 1012 and 1032, of the first and second 
tubular members, 1010 and 1036, into the annulus between the first and second tubular members and 
the structure 32. Furthermore, because, following the radial expansion and plastic deformation of the 
first and second tubular members, 1010 and 1036, the tubular sleeve 1018 may be maintained in 
circumferential tension and the end portions, 1014 and 1034, of the first and second tubular members, 
1010 and 1036, may be maintained in circumferential compression, axial loads and/or torque loads 
may be transmitted through the tubular sleeve. In addition, the annular sealing members, 1020 and 
1022, of the tubular sleeve 1018 may provide a fluid tight seal between the tubular sleeve and the end 
portions, 1014 and 1034, of the first and second tubular members, 1010 and 1036. Furthermore, the 
tubular sleeve 1018 may also increase the collapse strength of the end portions, 1014 and 1034, of the 
first and second tubular members, 1010 and 1036. 

[00124] Referring to Fig. 9a, a first tubular member 1110 includes an internally threaded 
connection 1 1 12 at an end portion 1114. As illustrated in Fig. 9b, a first! end of a tubular sleeve 1116 
having tapered portions, 1 1 18 and 1 120, at opposite ends, is then mounted upon and receives the end 
portion 1 1 14 of the first tubular member 1 1 10. In an exemplary embodiment, a toothed resilient 
retaining ring 1 122 is then attached to first tubular member 1010 below the end of the tubular sleeve 
1 1 1 6 in order to couple the tubular sleeve to tlie first tubular member. 

[001251 As illustrated in Fig. 9c, an externally threaded connection 1 124 of an end portion 1 126 of 
a second tubular member 1 128 is then positioned within the tubular sleeve 1 116 and threadably 
coupled to the internally threaded connection 1 1 12 of the end portion 1114 of the first tubular member 
1 1 10. In an exemplary embodiment, a toothed resilient retaining ring 1 130 is then attached to second 
tubular member 1 128 above the end of the tubular sleeve 1 1 16 in order to couple the tubular sleeve to 
the second tubular member. 
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[00126] In an exemplary embodiment, the internally threaded connection 1112 of the end portion 
1 114 of the first tubular member 1 1 10 is a box connection, and the externally threaded connection 
1 124 of the end portion 1 126 of the second tubular member 1 128 is a pin connection. In an exemplary 
embodiment, the internal diameter of the tubular sleeve 1116 is at least approximately .020" greater 
than the outside diameters of the end portions, 1 1 1 4 and 11 26, of the first and second tubular members, 
1 1 10 and 1 128. In this manner, during the threaded coupling of the first and second tubular members, 
1 1 10 and 1 128, fluidic materials within the first and second tubular members may be vented from tlie 
tubular members. 

[00127] In an exemplary embodiment, as illustrated in Figs. 9d and 9e, the first and second tubular 
members, 1 1 10 and 1 128, and the tubular sleeve 1 1 16 may then be positioned within another structure 
32 such as, for example, a wellbore, and radially expanded and plastically deformed, for example, by 
moving an expansion cone 34 through the interiors of the first and second tubular members. The 
movement of the expansion cone 34 through the bteriors of the first and second tubular members, 
1 1 10 and 1 128, may be from top to bottom or from bottom to top. 

[00128] In an exemplary embodiment, during the radial expansion and plastic deformation of the 
first and second tubular members, 1 1 10 and 1 128, the tubular sleeve 11 16 is also radially expanded 
and plastically deformed. In an exemplary embodiment, as a result, the tubular sleeve 1116 may be 
maintained in circumferential tension and the end portions, 1114 and 1 126, of the first and second 
tubular members, 1110 and 1 128, may be maintained in circumferential compression. 
[00129] The use of the tubular sleeve 1116 during (a) the coupling of the first tubular member 
1 1 10 to the second tubular member 1 128, (b) the placement of the first and second tubular members in 
the structure 32, and (c) the radial expansion and plastic deformation df the first and second tubular 
members provides a number of significant benefits. For example, the tubular sleeve 1116 protects the 
exterior surfaces of the end portions, 11 14 and 1 126, of the first and second tubular members, 1110 
and 1 128, during handling and insertion of the tubular members withiii the structure 32. In this 
manner, damage to die exterior surfaces of the end portions, 1 1 14 and 1 126, of the first and second 
tubular members, 1110 and 1 128, are prevented that could result in stress concentrations that could 
result in a catastrophic failure during subsequent radial expansion operations. Furthermore, the tubular 
sleeve 1116 provides an alignment guide that facilitates the insertion and threaded coupling of the 
second tubular member 1 128 to the first tubular member 1 1 10. In this manner, misalignment that 
could result in damage to tiie threaded connections, 1112 and 1 124, of the first and second tubular 
members, 1 1 10 and 1 128, may be avoided. Furthermore, the tubular sleeve 1116 may prevent crack 
propagation during the radial expansion and plastic deformation of the first and second tubular 
members, 1110 and 1 128. In this manner, failure modes such as, for example, longitudinal cracks in 
the end portions, 1 1 14 and 1 126, of the first and second tubular members may be limited in severity or 
eliminated all together. In addition, after completing the radial expansion and plastic deformation of 
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the first and second tubular members, 1 1 10 and 1 128, the tubular sleeve 1116 may provide a fluid tight 
metal-to-metal seal between interior surface of the tubular sleeve and the exterior surfaces of the end 
portions, 1114 and 1 128, of the first and second tubular members. In this manner, fluidic materials are 
prevented from passing through the threaded connections, 1 1 12 and 1 124, of the first and second 
tubular members, 1 1 10 and 1 128, into the annulus between the first and second tubular members and 
the structure 32. Furthermore, because, following the radial expansion land plastic deformation of the 
first and second tubular members, 1 1 10 and 1 128, tlie tubular sleeve 1116 may be maintained in 
circumferential tension and the end portions, 1 1 14 and 1 126, of the first and second tubular members, 
1110 and 1 128, may be maintained in circumferential compression, axial loads and/or torque loads 
may be transmitted through the tubular sleeve. In addition, the tubular sleeve 1116 may also increase 
the collapse strength of tiie end portions, 1 1 14 and 1 126, of the first and second tubular members. 
[00130] Referring to Fig. 1 Oa, a first tubular member 1210 includes an internally threaded 
connection 1212 at an end portion 1214. As illustrated in Fig. 10b, a first end of a tubular sleeve 1216 
having tapered portions, 1218 and 1220, at one end and tapered portions, 1222 and 1224, at another 
end, is then mounted upon and receives the end portion 1 1 14 of the first tubular member 1110. In an 
exemplary embodiment, a resilient elastomeric O-ring 1226 is then positioned on the first tubular 
member 1210 below the tapered portion 1224 of the tubular sleeve 1216 in order to couple the tubular 
sleeve to the first tubular member. 

[00131] As illustrated in Fig. 10c, an externally threaded connection 1228 of an end portion 1230 
of a second tubular member 1232 is then positioned within the tubular sleeve 1216 and threadably 
coupled to the internally threaded connection 1212 of the end portion 1214 of the first tubular member 
1210. In an exemplary embodiment, a resilient elastomeric O-ring 1234 is then f>ositioned on the 
second tubular member 1232 below the tapered portion 1220 of the tubular sleeve 1216 in order to 
couple the tubular sleeve to the first tubular member. 

[00132] In an exemplary embodiment, the internally threaded coimection 1212 of the end portion 
1214 of the first tubular member 1210 is a box connection, and the externally threaded connection 
1228 of the end portion 1230 of the second tubular member 1232 is a pin connection. In an exemplary 
embodiment, the internal diameter of the tubular sleeve 1216 is at least approximately .020" greater 
than the outside diameters of the end portions, 1214 and 1230, of the first and second tubular members, 
121 0 and 1232. In this maimer, during the threaded coupling of the first and second tubular members, 
1210 and 1232, fluidic materials within the first and second tubular members may be vented from the 
tubular members. 

[00133] In an exemplary embodiment, as illustrated in Figs. 1 Od and lOe, the first and second 
tubular members, 1210 and 1232, and the tubular sleeve 1216 may then be positioned within another 
structure 32 such as, for example, a wellbore, and radially expanded and plastically defonned, for 
example, by moving an expansion cone 34 through the interiors of the first and second tubular 
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members. The movement of the expansion cone 34 through the interiors of the first and second tubular 
members, 1210 and 1232, may be from top to bottom or from bottom to top. 

[00134) In an exemplary embodiment, during the radial expansion and plastic deformation of the 
first and second tubular members, 1210 and 1232, the tubular sleeve 1216 is also radially expanded 
and plastically deformed. In an exemplary embodiment, as a result, the tubular sleeve 1216 may be 
maintained in circumferential tension and the end portions, 1214 and 1230, of the first and second 
tubular membei*s, 1210 and 1232, may be maintained in circumferential compression. 
(001351 The use of the tubular sleeve 1216 during (a) the coupling of the first tubular member 
1210 to the second tubular member 1232, (b) tlie placement of the first and second tubular members in 
the structure 32, and (c) the radial expansion and plastic deformation of the first and second tubular 
members provides a number of significant benefits. For example, the tubular sleeve 1216 protects the 
exterior surfaces of the end portions, 1214 and 1230, of the first and second tubular members, 1210 
and 1232, during handling and insertion of the tubular members v^^ithin the structure 32. In this 
manner, damage to the exterior surfaces of the end portions, 1214 and 1230, of the first and second 
tubular members, 1210 and 1232, are prevented that could result in stress concentrations tliat could 
result in a catastrophic failure during subsequent radial expansion opea^tions. Furthermore, the tubular 
sleeve 1216 provides an alignment guide that facilitates the insertion and threaded coupling of the 
second tubular member 1232 to the first tubular member 1210. In this manner, misalignment that 
could result in damage to the threaded connections, 1212 and 1228, of the first and second tubular 
members, 1210 and 1232, may be avoided. Furthermore, the tubular sleeve 1216 may prevent crack 
propagation during the radial expansion and plastic deformation of the first and second tubular 
members, 1210 and 1232. In this manner, failure modes such as, for example, longitudinal cracks in 
the end portions, 1214 and 1230, of the first and second tubular members may be limited in severity or 
eliminated all together. In addition, after completing the radial expansion and plastic deformation of 
the first and second tubular members, 1210 and 1232, the tubular sleeve 1216 may provide a fluid tight 
metal-to-metal seal betv^een interior surface of the tubular sleeve and the exterior surfaces of the end 
portions, 1214 and 1230, of the first and second tubular members. In this manner, fluidic materials ar« 
prevented from passing through the threaded connections, 1212 and 1228, of the first and second 
tubular members, 1210 and 1 232, into the annulus between the first and second tubular members and 
the structure 32. Furthermore, because, following the radial expansion and plastic deformation of the 
first and second tubular members, 1210 and 1232, the tubular sleeve 1216 may be maintained in 
circumferential tension and the end portions, 1214 and 1230, of the first and second tubular members, 
1210 and 1232, may be maintained in circumferential compression, axial loads and/or torque loads 
may be transmitted through the tubular sleeve. In addition, the tubular sleeve 1216 may also increase 
the collapse strength of the end portions, 1214 and 1230, of the fu^t and second tubular members 1210 
and 1232. 
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{00136] Referring to Fig. 11 a, a first tubular member 1310 includes an internally threaded 
connection 1312 at an end portion 1314. As illustrated in Fig. 1 lb, a first end of a tubular sleeve 1316 
having tapered portions, 1318 and 1320, at opposite ends is then mounted upon and receives the end 
portion 1 3 1 4 of the fu-st tubular member 1310. In an exemplary embodiment, an annular resilient 
retaining member 1322 is then positioned on the first tubular member 1310 below the bottom end of 
the tubular sleeve 13 16 in order to couple the tubular sleeve to the first tubular member. 
[00137] As illustrated in Fig. 1 Ic, an externally threaded connection 1324 of an end portion 1326 
of a second tubular member 1328 is then positioned within the tubular sleeve 1316 and threadably 
coupled to the internally threaded connection 1312 of the end portion 1314 of the first tubular member 
1310. In an exemplary embodiment, an annular resilient retaining member 1330 is then positioned on 
the second tubular member 1328 above the top end of the tubular sleeve 13 16 in order to couple the 
tubular sleeve to the second tubular member. 

[00138] In an exemplary embodiment, the internally threaded connection 1 3 1 2 of the end portion 
13 14 of the first tubular member 1310 is a box connection, and the externally threaded connection 
1324 of the end portion 1326 of the second tubular member 1328 is a pin connection. In an exemplary 
embodiment, the internal diameter of the tubular sleeve 1316 is at least approximately .020" greater 
than the outside diameters of the end portions, 1314 and 1326, of the first and second tubular members, 
1 3 10 and 1328. In this manner, during the threaded coupling of the first and second tubular members, 
1 3 10 and 1 328, fluidic materials within the first and second tubular members may be vented from the 
tubular members. 

[00139] In an exemplary embodiment, as illustrated in Figs. 1 Id and 1 le, the first and second 
tubular members, 1310and 1328, and the tubular sleeve 1316 may then be positioned within another 
structure 32 such as, for example, a wellbore, and radially expanded and plastically deformed, for 
example, by moving an expansion cone 34 through the interiors of the first and second tubular 
members. The movement of the expansion cone 34 through the interiors of the first and second tubular 
members, 1310 and 1328, may be fix>m top to bottom or from bottom to top. 
[00140] In an exemplary embodiment, during the radial expansion and plastic deformation of the 
first and second tubular members, 1310 and 1328, the tubular sleeve 1316 is also radially expanded 
and plastically deformed. In an exemplary embodiment, as a result, the tubular sleeve 1316 maybe 
maintained in circumferential tension and the end portions, 1314 and 1326, of the first and second 
tubular members, 1310 and 1328, may be maintained in circumferential compression. 
[00141] The use of the tubular sleeve 1316 during (a) the coupling of the first tubular member 
1310 to the second tubular member 1328, (b) the placement of the first and second tubular members in 
the structure 32, and (c) the radial expansion and plastic deformation Of the first and second tubular 
members provides a number of significant benefits. For example, the tubular sleeve 1316 protects the 
exterior surfaces of the end portions, 13 14 and 1326, of the first and second tubular members, 1310 
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and 1328, durmg handling and insertion of the tubular members within the structure 32. In this 
manner, damage to the exterior surfaces of the end portions, 13 14 and 1326, of the first and second 
tubular members, 1310 and 1328, are prevented that could result in stress concentrations that could 
result in a catastrophic failure during subsequent radial expansion operations. Purthermore, the tubular 
sleeve 1316 provides an alignment guide that facilitates the insertion and threaded coupling of tlie 
second tubular member 1 328 to the first tubular member 1310. In this manner, misalignment that 
could result in damage to the threaded connections, 1312 and 1324, of the first and second tubular 
niembers, 1310 and 1 328, may be avoided. Furthermore, the tubular sleeve 1316 may prevent crack 
propagation during the radial expansion and plastic deformation of the first and second tubular 
members, 1310 and 1328. In this manner, failure modes such as, for example, longitudinal cracks in 
the end portions, 1314 and 1326, of the first and second tubular members may be limited in severity or 
eliminated all together. In addition, after completing the radial expansion and plastic deformation of 
the first and second tubular members, 13 10 and 1328, the tubular sleeve 1316 may provide a fluid tight 
metal-to-metal seal between interior surface of the tubular sleeve and the exterior surfaces of the end 
portions, 1314 and 1326, of the first and second tubular members. In this manner, fluidic materials are 
prevented from passing through tlie threaded connections, 1312 and 1324, of the first and second 
tubular members, 1310 and 1 328, into the annulus between the first and second tubular members and 
the structure 32. Furthermore, because, following the radial expansion: and plastic deformation of the 
first and second tubular members, 1 3 1 0 and 1 328, the tubular sleeve 13 1 6 may be maintained in 
circumferential tension and the end portions, 1314 and 1326, of the first and second tubular members, 
1310 and 1328, may be maintained m circumferential compression, axial loads and/or torque loads 
may be transmitted through the tubular sleeve. In addition, tlie tubular sleeve 1316 may also increase 
the collapse strength of the end portions, 13 14 and 1326, of the fnst and second tubular members, 1310 
and 1328. 

[00142] Refen-ing to Fig. 12a, a first tubular member 1410 includes an internally tlireaded 
connection 1412 and an annular recess 1414 at an end portion 1416. As illustrated in Fig. 12b, a first 
end of a tubular sleeve 14 18 that includes an external flange 1420 and tapered portions, 1422 and 
1424, at opposite ends is then mounted within the end portion 1416 of the first tubular member 1410. 
In an exemplary embodiment, tfie external flange 1 420 of the tubular sleeve 1 4 1 8 is received within 
and is supported by the annular recess 1414 of the end portion 1416 of the first tubular member 1410. 
As illustrated in Fig. 12c, an externally threaded connection 1426 of an end portion 1428 of a second 
tubular member 1430 is then positioned around a second end of the tubular sleeve 1418 and threadably 
coupled to the internally threaded connection 1412 of the end portion 1414 of the first tubular member 
1410. In an exemplary embodiment, the external flange 1420 of the tubular sleeve 141 8 mates with 
and is received within tlie annular recess 14 16 of the end portion 1414 of the first tubular member 
1410, and the external flange of the tubular sleeve is retained in the amiular recess by the end portion 
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1428 of the second tubular member 1430. Thus, the tubular sleeve 1416 is coupled to and is 
surrounded by the internal surfaces of the first and second tubular members, 1410 and 1430. 
[00143] In an exemplary embodiment, the internally threaded connection 1 4 1 2 of the end portion 
1414 of the first tubular member 1410 is a box connection, and the externally threaded connection 
1426 of the end portion 1428 of the second tubular member 1430 is a pin connection. In an exemplary 
embodiment, the external diameter of the tubular sleeve 141 8 is at least approximately .020" less than 
the inside diameters of the first and second tubular members. 1410 and 1430. In this manner, during 
the threaded coupling of the first and second tubular members, 1410 and 1430, fluidic materials within 
the first and second tubular members may be vented fi*om the tubular members. 
(00144] In an exemplary embodiment, as illustrated in Figs. 12d and 12e, the first and second 
tubular members, 1410 and 1430, and the tubular sleeve 1418 may then be positioned within another 
structure 32 such as, for example, a wellbore, and radially expanded and plastically deformed, for 
example, by moving an expansion cone 34 through the interiors of the first and second tubular 
members. Ilie tapered portions, 1422 and 1424, of the tubular sleeve 1418 facilitate the movement of 
the expansion cone 34 through the first and second tubular members, 1410 and 1430, and the 
movement of the expansion cone 34 through the interiors of the first aad second tubular members, 
1410 and 1430, may be fi-om top to bottom or from bottom to top. 

100145] In an exemplary embodiment, during the radial expansion and plastic deformation of the 
first and second tubular members, 1410 and 1430, the tubular sleeve 141 8 is also radially expanded 
and plastically deformed. In an exemplary embodiment, as a result, the tubular sleeve 141 8 may be 
maintained in circumferential compression and the end portions, 1414 and 1428, of the first and second 
tubular members, 1410 and 1430, may be maintained in circumferential tension. 
100146) In several alternative embodiments, the first and second tubular members, 1410 and 1430, 
are radially expanded and plastically deformed using other conventional methods for radially 
expanding and plastically deformmg tubular members such as, for example, internal pressurization 
and/or roller expansion devices. 

[00147J The use of the tubular sleeve 1418 during (a) the coupling of the first tubular member 
1410 to the second tubular member 1430, (b) the placement of the first and second tubular members in 
the structure 32, and (c) the radial expansion and plastic deformation of the first and second tubular 
members provides a number of significant benefits. For example, the tubular sleeve 141 8 provides an 
alignment guide that facilitates the insertion and threaded coupling of the second tubular member 1430 
to the first tubular member 1410. In this manner, misalignment that could result in damage to the 
threaded connections, 1412 and 1426, of the first and second tubular mfembers, 1410 and 1430, may be 
avoided. In addition, during the relative rotation of the second tubular member with respect to the first 
tubular member, required during the threaded coupling of the first and second tubular members, the 
tubular sleeve 1418 provides an indication of to what degree the first arid second tubular members are 
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threadably coupled. For example, if the tubular sleeve 1418 can be easily rotated, that would indicate 
that the first and second tubular members, 1410 and 1430, are not fiilly threadably coupled and in 
intimate contact with the internal flange 1420 of the tubular sleeve. Fiirthermore, the tubular sleeve 
1418 may prevent crack propagation during the radial expansion and plastic deformation of the first 
and second tubular members, 1410 and 1430. In this manner, failure modes such as, for example, 
longitudinal cracks in the end portions, 1414 and 1428, of the first and second tubular members may be 
limited in severity or eliminated all togetlier. In addition, after completing the radial expansion and 
plastic deformation of the first and second tubular members, 1410 and 1430, the tubular sleeve 1418 
may provide a fluid tight metal-to-metal seal between the exterior surftce of the tubular sleeve and the 
interior surfaces of the end portions, 1414 and 1428, of the first and second tubular members. In this 
manner, fluidic materials are prevented from passing through the threaded connections, 1412 and 1426, 
of the first and second tubular members, 1410 and 1430, into the annulus between the first and second 
tubular members and the structure 32. Furthermore, because, following the radial expansion and 
plastic defomiation of the first and second tubular members, 1410 and 1430, the tubular sleeve 1418 
may be maintained in circumferential compression and the end portions, 1414 and 1428, of the first 
and second tubular members, 1410 and 1 430, may be maintained in circumferential tension, axial loads 
and/or torque loads may be transmitted through the tubular sleeve. In Saddition, the tubular sleeve 1418 
may also increase the collapse strength of the end portions, 1414 and 1428, of the first and second 
tubular members, 1410 and 1430. 

[00148] Referring to Fig. 13a, an end of a first tubular member 1 510 is positioned within and 
coupled to an end of a tubular sleeve 1512 having an internal flange 1514. In an exemplary 
embodiment, the end of the first tubular member 1510 abuts one side of the internal flange 1514. As 
illustrated in Fig. 13b, an end of second tubular member 1516 is then positioned within and coupled to 
another end of the tubular sleeve 1512. In an exemplary embodiments the end of the second tubular 
member 1516 abuts another side of the internal flange 1514. In an exemplary embodiment, the tubular 
sleeve 1 5 1 2 is coupled to the ends of the first and second tubular members, 1510 and 1 5 1 6, by 
expanding the tubular sleeve 1512 using heat and then inserting the eiids of the first and second tubular 
members into the expanded tubular sleeve 1512. After cooling the tubular sleeve 1512, the tubular 
sleeve is coupled to the ends of the first and second tubular members, 1510 and 1516. 
[00149] In an exemplary embodunent, as illustrated in Figs. 13c and 13d, the first and second 
tubular members, 1 5 1 0 and 1 5 1 6, and the tubular sleeve 1512 may then be positioned within another 
structure 32 such as, for example, a wellbore, and radially expanded atid plastically deformed, for 
example, by moving an expansion cone 34 through the interiors of the first and second tubular 
members. The movement of the expansion cone 34 through the interiors of the first and second tubular 
members, 1510 and 1516, may be from top to bottom or from bottom to top. 
[00150] In an exemplary embodiment, during the radial expansion and plastic deformation of the 
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first and second tubular members, 1 5 1 0 and 1 5 1 6, the tubular sleeve 1 3 1 2 is also radially expanded 
and plastically deformed. In an exemplary embodiment, as a result, the tubular sleeve 1512 may be 
maintained in circumferential tension and the ends of the first and second tubular members, 1510 and 
1516, may be maintained in circumferential compression. 

[00151] The use of the tubular sleeve 1512 during (a) the placemeiit of the first and second tubular 
members, 1510 and 1516, in the structure 32 and (b) the radial expansion and plastic deformation of 
the first and second tubular members provides a number of significant benefits. For example, tiie 
tubular sleeve 1512 may prevent crack propagation during the radial expansion and plastic deformation 
of the fust and second tubular members, 1510 and 1516. In this manner, failure modes such as, for 
example, longitudinal cracks in the ends of the first and second tubular members, 1 5 10 and 1 5 1 6, may 
be limited in severity or eliminated all together. In addition, after completing the radial expansion and 
plastic deformation of the first and second tubular members, 1510 and : 1 5 1 6, the tubular sleeve 1512 
may provide a fluid tight metal-to-metal seal between the exterior surface of the tubular sleeve and the 
interior surfaces of the end of the first and second tubular members. Furthermore, because, foUov^ing 
the radial expansion and plastic deformation of the first and second tubular members, 1510 and 1516, 
the tubular sleeve 1512 may be maintained in circumferential compression and the ends of the first 
and second tubular members, 1510 and 1516, may be maintained in circumferential tension, axial loads 
and/or torque loads may be transmitted through the tubular sleeve. In addition, the tubular sleeve 1512 
may also increase tlie collapse strength of the end portions of the furst and second tubular members, 
1510 and 1516. 

[00152] Referring to Fig. 14a, a first tubular member 1610 includes a resilient retaining ring 1612 
mounted within an annular recess 1614. As illustrated in Fig. 14b, the end of the first tubular member 
1610 is then inserted into and coupled to an end of a tubular sleeve 1616 including an internal flange 
1618 and annular recesses, 1620 and 1622, positioned on opposite sides of the internal flange, tapered 
portions, 1624 and 1626, on one end of the tubular sleeve, and taperecj portions, 1628 and 1630, on the 
other end of the tubular sleeve. In an exemplary embodiment, the resilient retaining ring 1612 is 
thereby positioned at least partially in the annular recesses, 1614 and 1620, thereby coupling the first 
tubular member 1610 to the tubular sleeve 1616, and the end of the first tubular member 1610 abuts 
one side of the internal flange 1618. During the coupling of the first tbbular member 1610 to the 
tubular sleeve 1616, the tapered portion 1630 facilitates the radial compression of the resilient retaining 
ring 1612 during the insertion of the first tubular member into the tubular sleeve. 
(00153] As illustrated in Fig. 1 4c, an end of a second tubular member 1632 that includes a resilient 
retaining ring 1634 mounted within an armular recess 1636 is then inserted into and coupled to another 
end of the tubular sleeve 1616. In an exemplary embodiment, tiie resflient retaining ring 1634 is 
tliereby positioned at least partially in the annular recesses, 1636 and 1622, thereby coupling the 
second tubular member 1 632 to the tubular sleeve 1 6 1 6, and the end of the second tubular member 
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1 632 abuts another side of the internal flange 1618. During the coupling of the second tubular member 
1632 to the tubular sleeve 1616, the tapered portion 1626 facilitates the radial compression of the 
resilient retaining ring 1634 during the insertion of the second tubular member into the tubular sleeve. 
(00154] In an exemplary embodiment, as illustrated in Figs. 14d and Me, the first and second 
tubular members, 1 6 1 0 and 1 632, and the tubular sleeve 1616 may then be positioned wihm another 
structure 32 such as, for example, a wellbore, and radially expanded ai^d plastically deformed, for 
example, by moving an expansion cone 34 through the interiors of the first and second tubular 
members. The movement of the expansion cone 34 through the interiors of the first and second tubular 
members, 1610 and 1632, may be from top to bottom or from bottom tp top. 
100155] In an exemplary embodiment, during the radial expansion and plastic deformation of the 
first and second tubular members, 1610 and 1632, the tubular sleeve 1616 is also radially expanded 
and plastically deformed. In an exemplary embodiment, as a result, the tubular sleeve 1616 may be 
maintained in circumferential tension and the ends of the first and second tubular members, 1610 and 
1632, may be maintained in circumferential compression. 

[00156] The use of the tubular sleeve 1 616 during (a) the placement of the first and second tubular 
members, 1610 and 1632, in the structure 32, and (b) the radial expansion and plastic deformation of 
the first and second tubular members provides a number of significant benefits. For example, the 
tubular sleeve 1616 protects the exterior surfaces of the ends of the first and second tubular members, 
1610 and 1632, during handling and insertion of the tubular members within the structure 32. In this 
manner, damage to the exterior surfaces of the ends of the first and second tubular member, 1610 and 
1632, are prevented that could result in stress concentrations that could result in a catastrophic failure 
during subsequent radial expansion operations. Furtliermore, the tubular sleeve 1616 may prevent 
crack propagation during the radial expansion and plastic deformation of the first and second tubular 
members, 1610 and 1632. In this manner, failure modes such as, for example, longitudinal cracks in 
die ends of the first and second tubular members, 1610 and 1632, may be limited in severity or 
eliminated all together. In addition, after completing the radial expansion and plastic deformation of 
the first and second tubular members, 1610 and 1632, the tubular sleeve 1616 may provide a fluid tight 
metal-to-metal seal between interior surface of the tubular sleeve and the exterior surfaces of the ends 
of the first and second tubular members. Furthermore, because, following the radial expansion and 
plastic deformation of the first and second tubular members, 1610 and 1632, the tubular sleeve 1616 
may be maintained in circumferential tension and the ends of the first and second tubular members, 
1610 and 1632, may be maintained in circumferential compression, axial loads and/or torque loads 
may be transmitted through the tubular sleeve. In addition, the tubular sleeve 1616 may also increase 
the collapse strength of the end portions of the first and second tubular members, 1610 and 1632. 
[001571 Referring to Fig. 15a, a first tubular member 1 700 defines a passage 1702 and a 
counterbore 1704 at an end portion 1706. The counterbore 1704 includes a tapered shoulder 1708, an 
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annular recess 1710, non-tapered internal threads, 1712, and tapered internal threads 1714. A second 
tubular member 1716 that defines a passage 1718 includes a recessed portion 1720 at an end portion 
1722 that includes a tapered end portion 1724 that is adapted to mate with the tapered shoulder 1708 of 
the counterbore 1704 of the first tubular member 1700, non-tapered external threads 1726 adapted to 
mate with the non-tapered internal threads 1712 of the counterbore of the first tubular member, and 
tapered external threads 1728 adapted to mate with the tapered internal threads 1714 of the counterbore 
of the first tubular member. A sealing ring 1730 is received within the annular recess 1710 of the 
counterbore 1704 of the of the first tubular member 1700 for fluidicly sealing the interface between the 
counterbore of the first tubular member and the recessed portion 1720 of the second tubular member 
1716. In an exemplary embodiment, the threads, 1712, 1714, 1726, and 1728, are left-handed threads 
in order to prevent de-coupling of the first and second tubular members, 1700 and 1716, during 
placement of the tubular members within the structure 32. In an exemplary embodiment, the sealing 
ring 1730 is an elastomeric sealing ring. 

[001581 A tubular sleeve 1732 that defines a passage 1734 for receiving the end portions, 1706 and 
1722, of the first and second tubular members, 1700 and 1716, respectively, includes an internal flange 
1736 that mates with and is received within an annular recess 1738 that is defined between an end face 
1740 of the end portion of the first tubular member and an end face 1742 of the recessed portion 1720 
of the end portion of the second tubular member. In this manner, the tubular sleeve 1732 is coupled to 
the first and second tubular members, 1700 and 1716. The tubular sleeve 1732 further includes first 
and second internal annular recesses, 1744 and 1746, internal tapered flanges, 1748 and 1750, and 
external tapered flanges, 1752 and 1754. 

(00159) Sealing members, 1756 and 1758, are received within and mate with the internal annular 
recesses, 1744 and 1746, respectively, of the tubular sleeve 1732 that fluidicly seal the interface 
between the tubular sleeve and the first and second tubular members, 1700 and 1716, respectively. A 
sealing member 1760 is coupled to the exterior surface of the tubular sleeve 1732 for fluidicly sealing 
the interface between the tubular sleeve and the interior surface of the preexisting structure 32 
following the radial expansion of the first and second tubular members, 1700 and 1716, and the tubular 
sleeve using the expansion cone 34. In an exemplary embodiment, the sealing members, 1756 and 
1758, may be, for example, elastomeric or non-elastomeric sealing meimbers fabricated fi*om nitrile, 
viton, or Teflon< materials. In an exemplary embodiment, the sealing member 1760 is fabricated firom 
an elastomeric material. 

[00160] In an exemplary embodiment, during the radial expansioii and plastic deformation of the 
first and second tubular members, 1700 and 1716, the tubular sleeve 1732 is also radially expanded 
and plastically deformed. In an exemplary embodiment, as a result of the radial expansion, the tubular 
sleeve 1732 may be maintained in circumferential tension and the end portions, 1706 and 1722, of the 
first and second tubular members, 1700 and 1716, may be maintained in circumferential compression. 
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Furthermore, in an exemplary embodiment, during and following the radial expansion and plastic 
deformation of the first and second tubular members, 1700 and 1716, respectively: (a) the sealing 
members, 1756 and 1758, of the tubular sleeve 1732 engage and fluidicly seal the interface between 
the tubular sleeve and the end portions, 1706 and 1722, of the first and second tubular members, (b) 
the internal tapered flanges, 1748 and 1750, of the tubular sleeve engage, and couple the tubular sleeve 
to, the end portions of the first and second tubular members, (c) the ej^temal tapered flanges, 1752 and 
1754, of the tubular sleeve engage, and couple the tubular sleeve to, the structure 32, and (d) the 
sealing member 1760 engages and fluidicly seals the interface between the tubular sleeve and the 
structure. 

[00161] In several exemplary embodiments, the first and second tubular members, 1700 and 1716, 
are radially expanded and plastically deformed using the expansion cone 34 in a conventional manner 
and/or using one or more of the methods and apparatus disclosed in one or more of the following: (1) 
U.S. patent application serial no. 09/454,139, attorney docket no. 25791 .03.02, filed on 12/3/1999, (2) 
U.S. patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed on 2/23/2000, (3) 
U.S. patent application serial no. 09/502,350, attorney docket no. 25791 .8.02, filed on 2/10/2000, (4) 
U.S. patent application serial no. 09/440,338, attorney docket no, 25791.9.02, filed on 1 1/15/1999, (5) 
U.S. patent application serial no. 09/523,460, attorney docket no. 25791 . 1 1 .02, filed on 3/10/2O0O, (6) 
U.S. patent application serial no. 09/512,895, attorney docket no. 25791 .12.02, filed on 2/24/2000, (7) 
U.S. patent application serial no. 09/5 1 1,941, attorney docket no. 25791 . 1 6.02, filed on 2/24/2000, (8) 
U.S. patent application serial no. 09/588,946, attorney docket no. 25791 .17.02, filed on 6/7/2000, (9) 
U.S. patent application serial no. 09/559,122, attorney docket no. 25791.23.02, filed on 4/26/2000, 
(10) PCX patent application serial no. PCT/USOO/18635, attorney docket no. 25791.25.02, filed on 
7/9/2000, (1 1) U.S. provisional patent application serial no. 60/162,671, attorney docket no. 25791.27, 
filed on 1 1/1/1999, (12) U.S. provisional patent application serial no. 60/154,047, attorney docket no. 
25791.29, filed on 9/16/1999, (13) U.S. provisional patent application serial no. 60/159,082, attorney 
docket no- 25791 .34, filed on 10/12/1999, (14) U.S. provisional patent application serial no. 
60/159,039, attorney docket no. 25791 .36, filed on 10/12/1999, (15) U.S. provisional patent 
application serial no. 60/159,033, attorney docket no. 25791.37, filed on 10/12/1999, (16) U.S. 
provisional patent application serial no. 60/212,359, attorney docket no. 25791.38, filed on 6/19/2000, 
(17) U.S. provisional patent application serial no. 60/165,228, attorney docket no. 25791.39, filed on 
1 1/12/1999, (18) U.S. provisional patent application serial no. 60/221,443, attorney docket no. 
25791.45, filed on 7/28/2000, (19) U.S. provisional patent application serial no. 60/221,645, attorney 
docket no. 25791.46, filed on 7/28/2000, (20) U.S. provisional patent application serial no. 
60/233,638, attorney docket no. 25791.47, filed on 9/1 8/2000, (21) U.S. provisional patent application 
serial no. 60/237,334, attorney docket no. 25791.48, filed on 10/2/2000, (22) U.S. provisional patent 
application serial no. 60/270,007, attorney docket no. 25791 .50, filed on 2/20/2001, (23) U.S. 

34 



wo 2(M»4/(>09950 PCT/US2003/020694 

provisional patent application serial no. 60/262,434, attorney docket no. 25791.51, filed on 1/17/2001, 
(24) U.S, provisional patent application serial no. 60/259,486, attorney docket no. 25791 .52, filed on 
1/3/2001, (25) U.S. provisional patent application serial no. 60/303,740, attorney docket no. 25791.61, 
filed on 7/6/2001 , (26) U.S. provisional patent application serial no. 60/313,453, attorney docket no. 
25791 .59, filed on 8/20/2001, (27) U.S. provisional patent application serial no. 60/3 17,985, attorney 
docket no. 25791 .67, filed on 9/6/2001, (28) U.S. provisional patent application serial no. 
60/3318,386, attorney docket no. 25791.67.02, filed on 9/10/2001, (29) U.S. utility patent application 
serial no. 09/969,922, attorney docket no. 25791.69, filed on 10/3/2001, (30) U.S. utility patent 
application serial no. 10/016,467, attorney docket no. 25791.70, filed on 12/10/2001; (31) U.S. 
provisional patent application serial no. 60/343,674, attorney docket no. 25791 .68, filed on 

12/27/2001; (32) U.S. provisional patent application serial no. 60/346,309, attorney docket no 
25791.92, filed on 1/7/2002; (33) U.S. provisional patent application serial no. 60/372,048, attorney 

docket no. 25791.93, filed on 4/12/2002; (34) U.S. provisional patent application serial no. 

60/380,147, attorney docket no. 25791 .104, filed on 5/6/2002; (35) U.S. provisional patent application 

serial no. 60/387,486, attorney docket no. 25791.107, filed on 6/10/2002; (36) U.S. provisional patent 

application serial no. 60/387,961, attorney docket no. 25791.108, filed on 6/12/2002; (37) U.S. 

provisional patent application serial no. 60/391,703, attorney docket no. 25791.90, filed on 6/26/2002; 

and (38) U.S. provisional patent application serial no. 60/397,284, attorney docket no. 25791 .106, filed 

on 7/19/2002, the disclosures of v/hich are incorporated herein by reference. 

[00162] In several alternative embodiments, the first and second tubular members, 1700 and 1716, 
are radially expanded and plastically deformed using other convention^ methods for radially 
expanding and plastically defonning tubular members such as, for exatnple, internal pressurization 
and/or roller expansion devices such as, for example, that disclosed in U.S. patent application 
publication no. US 2001/0045284 Al, the disclosure of which is incorporated herein by reference. 
[00163] The use of the tubular sleeve 1 732 during (a) the threaded coupling of the first tubular 
member 1700 to the second tubular member 1716, (b) the placement of the first and second tubular 
members in the structure 32, and (c) the radial expansion and plastic deformation of the first and 
second tubular members provides a number of significant benefits. For example, the ttibular sleeve 
1732 protects the exterior surfaces of the end portions, 1706 and 1722, of the first and second ttibular 
members, 1 700 and 1716, during handling and insertion of the tubul^ members within the structure 
32. In this manner, damage to the exterior surfaces of Ae end portions, 1706 and 1722, of the first and 
second ttibular member, 1700 and 1716, are prevented that could result in stt-ess concentrations that 
could resuh in a catastt-ophic failure during subsequent radial expansion operations. Furthermore, the 
tubular sleeve 1 732 provides an alignment guide that facilitates the insertion and threaded coupling of 
the second tubular member 1716 to the first ttibular member 1700. In this manner, misalignment that 
could result in damage to the threaded connections, 1712, 1714, 1726, and 1728, of the first and 
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second tubular members, 1700 and 1716, may be avoided. In addition^ during the relative rotation of 
the second tubular member with resj)ect to the first tubular nnember, required during the tlireaded 
coupling of the first and second tubular members, the mbular sleeve 1732 provides an indication of to 
what degree the first and second tubular members are threadably coupled. For example, if the tubular 
sleeve 1732 can be easily rotated, that would indicate that the first and second tubular members, 1700 
and 1716, are not fully threadably coupled and in intimate contact with the internal flange 1736 of the 
tubular sleeve. Furthermore, the tubular sleeve 1732 may prevent crack propagation during the radial 
expansion and plastic deformation of the first and second tubular members, 1700 and 1716. In this 
manner, failure modes such as, for example, longitudinal cracks in the end portions, 1706 and 1722, of 
the first and second tubular members may be limited in severity or eliminated all together. In addition, 
after completing the radial expansion and plastic defomiation of the first and second tubular members, 
1700 and 1716, the tubular sleeve 16 may provide a fluid tight metal-to-metal seal between interior 
surface of the tubular sleeve and the exterior surfaces of the end portions, 1706 and 1722, of the first 
and second tubular members. In this manner, fluidic materials are prevented from passing through the 
threaded connections, 1712, 1714, 1726, and 1728, of the first and second tubular members, 1700 and 
1716, into the annulus between the first and second tubular members and the structure 32. 
Furthermore, because, following the radial expansion and plastic deformation of the first and second 
tubular members, 1700 and 1716, the tubular sleeve 1732 may be maintained in circumferential 
tension and the end portions, 1706 and 1722, of the first and second tubular members, 1700 and 1716, 
may be maintained in circumferential compression, axial loads and/or torque loads may be transmitted 
through the tubular sleeve. In addition, the tubular sleeve 1 732 may also increase the collapse strength 
of the end portions, 1706 and 1722, of the first and second tubular members, 1700 and 1716. 
[00164] In an exemplary experimental implementation, following tiie radial expansion and plastic 
deformation of the first and second tubular members, 1700 and 1716, and the tubular sleeve 1732, the 
threads, 1712, 1714, 1726, and 1728, of the end portions, 1706 and 1722, of the first and second 
tubular members were unexpectedly deformed such that a fluidic seal was unexpectedly formed 
between and among the threads of the first and second tubular members. In this manner, a fluid tight 
seal was unexpectedly provided between the first and second tubular member, 1700 and 1716, due to 
the presence of the tubular sleeve 1732 during the radial expansion and plastic deformation of the end 
portions, 1706 and 1722, of the first and second tubular nnienibers. 

[00165] In an exemplary embodiment, the rate and degree of radial expansion and plastic 
deformation of the first and second tubular members, 1700 and 1716, and the tubular sleeve 1732 are 
adjusted to generate sufficient localized heating to result in amorphous bonding or welding of the 
threads, 1712, 1714, 1726, and 1728. As a result, the first and second tubular members, 1700 and 
1716, may be amorphously bonded resulting a joint between the first and second tubulars that is nearly 
metal lurgically homogeneous. 
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[00X66] In an alternative embodiment, as illustrated in Fig. 15c, a metallic foil 1762 of a suitable 
alloy is placed between and among tht threads, 1712, 1714, 1726, and 1728, and during the radial 
expansion and plastic deformation of the first and second tubular members, 1700 and 1716, and the 
tubular sleeve 1732, localized heating of the region proximate the threads, 1712, 1714, 1726, and 
1 728, results in amorphous bonding or a brazing joint of the threads. As a result, the first and second 
tubular members, 1700 and 1716, may be amorphously bonded resulting a joint between the first and 
second tubulars that is nearly metallurgically homogeneous. 

[001671 In an exemplary embodiment, as illustrated in Fig. 16, a plurality of overlapping wellbore 
casing strings 1 800a- 1 SOOh, are positioned within a borehole 1 802 that traverses a subterranean source 
1 804 of geothermal energy. In this manner, geothermal energy may then be extracted from the 
subterranean source 1 804 geothermal energy using conventional methods of extraction. In an 
exemplary embodiment, one or more of the wellbore casing strings 1800 include one or more of the 
first and second tubular members, 10, 28, 910, 938, 1010, 1036, 1 1 10, 1 128, 1210, 1232, 1310, 1328, 
1410, 1430, 1510, 1516, 1610, 1632, 1700 and/or 1716, that are coupled end-to-end and include one 
or more ofthe tubular sleeves, 16,110,210,310,410, 510,610,710,810,918, 1018, 1116, 1216, 
1316, 1418, 1512, 1616 and/or 1732. 

[00168] In an exemplary embodiment, the wellbore casing strings, 1 800a-l SOOh, are radially 
expanded and plastically deformed in overlapping fashion within the borehole 1802. 
[00169] For example, the wellbore casing string 1 8O0a is positioned within the borehole 1 802 and 
then radially expanded and plastically deformed. Tlie wellbore casing $tring 1800b is then positioned 
within the borehole 1 802 in overlapping relation to the wellbore casing string 1 800a and then radially 
expanded and plastically deformed. In this manner, a mono-diameter wellbore casing may be formed 
that includes the overlapping wellbore casing strings 1 800a and 1 800b, This process may then be 
repeated for wellbore casing strings 1800c-1800h. As a result, a mono-diameter wellbore casing may 
be produced that extends fi*om a surface location to the source 1804 of geothermal energy in which the 
inside diameter of a passage 1 806 defmed by the interiors of the wellbore casing strings 1 800a-l 800h 
is constant. In this manner, the geothermal energy from the source 1 804 may be efficiently and 
economically extracted. Furthermore, because variations in the inside diameter of the wellbore casing 
strings 1 800 is eliminated by the resulting mono-diameter design, the depth of the borehole 1 802 may 
be virtually limitless. As a result, using the teachings of the present exemplary embodiments, sources 
of geothermal energy can now be extracted fiom depths of over 50,000 feet 

[00170] In several exemplary embodiments, the vvellbore casing strings 1 800a-l 800h are radially 
expanded and plastically deformed using the expansion cone 34 using one or more of the methods and 
apparatus disclosed in one or more ofthe following: (1) U.S. patent application serial no. 09/454,139, 
attorney docket no. 25791 .03.02, filed on 12/3/1999, (2) U.S. patent application serial no. 09/510,913, 
attorney docket no. 25791.7.02, filed on 2/23/2000, (3) U.S. patent application serial no. 09/502,350, 
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attorney docket no. 25791 .8.02, filed on 2/10/2000, (4) U.S. patent application serial no. 09/440,338, 
attorney docket no. 25791 .9.02, filed on 1 1/1 5/1999, (5) U.S. patent application serial no. 09/523,460, 
attorney docket no. 25791.1 1.02, filed on 3/10/2000, (6) U.S. patent application serial no. 09/512,895, 
attorney docket no. 25791.12.02, filed on 2/24/2000, (7) U.S. patent application serial no. 09/51 1,941, 
attorney docket no. 25791 .16.02, filed on 2/24/2000, (8) U.S. patent application serial no. 09/588,946, 
attorney docket no. 25791.17.02, filed on 6/7/2000, (9) U.S. patent application serial no. 09/559,122, 
attorney docket no. 25791.23.02, filed on 4/26/2000, (10) PCT patent application serial no. 
PCT/USOO/18635, attorney docket no. 25791 .25.02, filed on 7/9/2000, (1 1) U.S. provisional patent 
application serial no. 60/162,671, attorney docket no. 25791.27, filed on 1 1/1/1999, (12) U.S. 
provisional patent application serial no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999, 
(13) U.S. provisional patent application serial no. 60/159,082, attorney docket no. 25791.34, filed on 
10/12/1999, (14) U.S. provisional patent application serial no. 60/159,039, attorney docket no. 
25791.36, filed on 10/12/1999, (15)U.S. provisional patent application serial no. 60/159,033, attorney 
docket no. 25791 .37, filed on 10/12/1999, (16) U.S. provisional patent application serial no. 
60/212,359, attorney docket no. 25791.38, filed on 6/19/2000, (17) U.S. provisional patent application 
serial no. 60/165,228, attorney docket no. 25791 .39, filed on 1 1/12/1999, (1 8) U.S. provisional patent 
application serial no. 60/221,443, attorney docket no. 25791.45, filed on 7/28/2000, (19) U.S. 
provisional patent application serial no. 60/221,645, attorney docket no. 25791.46, filed on 7/28/2000, 
(20) U.S. provisional patent application serial no. 60/233,638, attorney docket no. 25791.47, filed on 
9/1 8/2000, (21) U.S. provisional patent application serial no. 60/237,334, attorney docket no. 
25791.48, filed on 10/2/2000, (22) U.S. provisional patent application serial no. 60/270,007, attorney 
docket no. 25791.50, filed on 2/20/2001, (23) U.S. provisional patent application serial no. 
60/262,434, attorney docket no. 25791.51, filed on 1/17/2001, (24) U.S, provisional patent application 
serial no. 60/259,486, attorney docket no. 25791 .52, filed on 1/3/2001, (25) U.S. provisional patent 
application serial no. 60/303,740, attorney docket no. 25791.61, filed on 7/6/2001, (26) U.S. 
provisional patent application serial no. 60/313,453, attorney docket no. 25791.59, filed on 8/20/2001, 
(27) U.S. provisional patent application serial no. 60/317,985, attorney docket no. 25791.67, filed on 
9/6/2001, (28) U.S. provisional patent application serial no. 60/3318,386, attorney docket no. 
25791 .67.02, filed on 9/10/2001, (29) U.S. utility patent application serial no. 09/969,922, attorney 
docket no. 25791.69, filed on 10/3/2001, (30) U.S. utility patent application serial no. 10/016,467, 
attorney docket no. 25791.70, filed on 12/10/2001; (31) U.S. provisional patent application serial no. 
60/343,674, attorney docket no. 25791.68, filed on 12/27/2001; (32) U.S. provisional patent 
application serial no. 60/346,309, attorney docket no 25791.92, filed on 1/7/2002; (33) U.S. 
provisional patent application serial no. 60/372,048, attorney docket no. 25791 .93, filed on 4/12/2002; 
(34) U.S. provisional patent application serial no. 60/380,147, attorney docket no. 25791 .104, filed on 
5/6/2002; (35) U.S. provisional patent application serial no. 60/387,486, attorney docket no. 
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25791.107, filed on 6/10/2002; (36) U.S. provisional patent application serial no. 60/387,961, attorney 
docket no. 2579 1 . 1 08, filed on 6/1 2/2002; (37) U.S. provisional patent application serial no. 
60/391,703, attorney docket no. 25791.90, filed on 6/26/2002; and (38) U.S. provisional patent 
application serial no. 60/397,284, attorney docket no. 25791.106, filed on 7/19/2002, the disclosures 6f 
which are incorporated herein by reference. 

[00171] Referring to Fig. J 7a, a first tubular member 1 900 defines a passage 1 902 and a 
counterbore 1904 at an end portion 1906. Tlie counterbore 1904 includes non-tapered internal threads 
1908, and tapered internal threads 1910. A second tubular member 1912 that defines a passage 1914 
includes a recessed portion 1916 at an end portion 1918 that includes rion-tapered external threads 
1920 adapted to mate with the non-tapered internal tlireads 1908 of the counterbore of the first tubular 
member, and tapered external threads 1922 adapted to mate with the tapered internal threads 1910 of 
the counterbore of the first tubular member. In an exemplary embodiment, the threads, 1908, 1910, 
1920, and 1922, are left-handed threads in order to prevent de-coupling of the first and second tubular 
members, 1900 and 1912, during handling of tubular members. 

[00172] A tubular sleeve 1924 that defines a passage 1926 for receiving the end portions, 1 906 and 
1918, of the first and second tubular members, 1900 and 1912, respectively, includes an internal flange 
1928 that mates with and is received within an annular recess 1930 that is defined between an end face 
1932 of the end portion of the first tubular member and an end face 1934 of the recessed portion 1916 
of the end portion of the second tubular member. In this manner, the tubular sleeve 1924 is coupled to 
the first and second tubular members, 1900 and 1912. 

[00173J An adjustable expansion cone 1936 supported by a support member 1938 may then 
lowered into the first and second tubular members, 1900 and 1912, to a position proximate the vicinity 
of the threads, 1908, 1910, 1920, and 1922. As illustrated in Fig. 17b, The expansion cone 1936 may 
then be controllably increased in size until the outside circumference of the expansion cone engages 
and radially expands and plastically deforms the end portions of the first and second tubular members, 
1900 and 1912, proximate the expansion cone. The expansion cone 1936 may then be displaced in the 
longitudinal direction 1940 thereby radially expanding and plastically deforming the remaining 
portions of the first and second tubular members, 1900 and 1912, in the vicinity of the threads, 1908, 
1910, 1920, and 1922. In several exemplary embodiments, the amount of radial expansion ranged 
fi-om less than about one percent to less than about five percent 

[00174] After completing the radial expansion and plastic deformation of the portions 1942 of the 
first and second tubular members, 1900 and 1912, in the vicinity of the. threads, 1908, 1910, 1920, and 
1922, the expansion cone 1936 may then be controllably reduced in size until the outside 
circumference of the expansion cone disengages fi-om the portion of the second tubular above the 
portion of the second tubular member in the vicinity of the threads. In this manner, only the portions 
1942 of the first and second tubular members, 1900 and 1912, in the vicinity of the threads, 1908, 
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1910, 1920, and 1922, are radially expanded and plastically deformed. 

[00175] In several exemplary embodiments, the portions 1942 of the first and second tubular 
members, 1900 and 1912, in the vicinity of the threads, 1908, 1910, 1920, are radially expanded and 
plastically deformed using one or more of the methods and apparatus disclosed in one or more of the 
following: (1) U.S. patent application serial no. 09/454,139, attorney docket no. 25791.03.02, filed on 
12/3/1999, (2) U.S. patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed on 
2/23/2000, (3) U.S. patent application serial no. 09/502,350, attorney docket no. 25791 .8.02, filed on 
2/10/2000, (4) U.S. patent application serial no. 09/440,338, attorney docket no. 25791.9.02, filed on 
1 1/15/1999, (5) U.S. patent application serial no. 09/523,460, attomey:docket no. 25791.1 1.02, filed 
on 3/10/2000, (6) U.S. patent application serial no. 09/512,895, attorney docket no. 25791.12.02, filed 
on 2/24/2000, (7) U.S. patent application serial no. 09/51 1,941, attorney docket no. 25791.16.02, filed 
on 2/24/2000, (8) U.S. patent application serial no. 09/588,946, attorney docket no. 25791.17.02, filed 
on 6/7/2000, (9) U.S. patent application serial no. 09/559,122, attorney docket no. 25791.23.02, filed 
on 4/26/2000, (10) PCT patent application serial no. PCT/USOO/ 18635, attorney docket no. 
25791 .25.02, filed on 7/9/2000, (1 1) U.S. provisional patent application serial no. 60/162,671, attorney 
docket no. 25791.27, filed on 1 1/1/1999, (12) U.S. provisional patent application serial no. 
60/154,047, attorney docket no. 25791.29, filed on 9/16/1999, (13) U.S. provisional patent application 
serial no. 60/159,082, attorney docket no. 25791.34, filed on 10/12/1999, (14) U.S. provisional patent 
application serial no. 60/159,039, attorney docket no. 25791.36, filed on 10/12/1999, (15) U.S. 
provisional patent application serial no. 60/159,033, attorney docket no. 25791.37, filed on 
10/12/1999, (16) U.S. provisional patent application serial no. 60/212^359, attorney docket no. 
25791.38, filed on 6/19/2000, (17) U.S. provisional patent application serial no. 60/165,228, attorney 
docket no. 25791.39, filed on 1 1/12/1999, (18) U.S. provisional patent application serial no. 
60/221 ,443, attorney docket no. 25791 .45, filed on 7/28/2000, (19) UiS. provisional patent application 
serial no. 60/221,645, attorney docket no. 25791.46, filed on 7/28/2000, (20) U.S. provisional patent 
application serial no. 60/233,638, attorney docket no. 25791 .47, filed on 9/18/2000, (21) U.S. 
provisional patent application serial no. 60/237,334, attorney docket no. 25791.48, filed on 10/2/2000, 
(22) U.S. provisional patent application serial no. 60/270,007, attorney docket no. 25791.50, filed on 
2/20/2001, (23) U.S. provisional patent application serial no. 60/262,434, attorney docket no. 
25791,51, filed on 1/17/2001, (24) U.S, provisional patent application serial no. 60/259,486, attorney 
docket no. 25791.52, filed on 1/3/2001, (25) U.S. provisional patent application serial no. 60/303,740, 
attorney docket no. 25791.61, filed on 7/6/2001, (26) U.S. provisional patent application serial no. 
60/3 13,453, attorney docket no. 25791.59, filed on 8/20/2001, (27) U.S. provisional patent application 
serial no. 60/317,985, attorney docket no. 25791.67, filed on 9/6/2001, (28) U.S. provisional patent 
application serial no. 60/3318,386, attorney docket no. 25791.67.02, filed on 9/10/2001, (29) U.S. 
utility patent application serial no. 09/969,922, attorney docket no. 25791 .69, filed on 1 0/3/2001 , (30) 
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U.S. utility patent application serial no. 10/016,467, attorney docket no. 25791.70, filed on 
12/1 0/2001; (3 1) U.S. provisional patent application serial no. 60/343,674, attorney docket no. 
25791.68, filed on 12/27/2001; (32) U.S. provisional patent application serial no. 60/346,309, attorney 
docket no 25791.92, filed on 1/7/2002; (33) U.S. provisional patent application serial no. 60/372.048, 
attorney docket no. 25791.93, filed on 4/12/2002; (34) U.S. provisional patent application serial no. 
60/380,147, attorney docket no. 25791.104, filed on 5/6/2002; (35) U.S. provisional patent application 
serial no. 60/387,486, attorney docket no. 25791.107, filed on 6/10/2002; (36) U.S. provisional patent 
application serial no. 60/387,961, attorney docket no. 25791.108, filed on 6/12/2002; (37) U.S. 
provisional patent application serial no. 60/391,703, attorney docket no, 25791.90, filed on 6/26/2002; 
and (38) U.S. provisional patent application serial no. 60/397,284, attorney docket no. 2579L106, filed 
on 7/19/2002, the disclosures of which are incorporated herein by reference. 

[001761 As illustrated in Fig. 17c, in an exemplary experimental implementation, prior to tide radial 
expansion and plastic deformation of the portions 1942 of the first and second tubular members, 1900 
and 1912, in the vicinity of the threads, 1908, 1910, 1920, and 1922, a variable gap 1944 is typically 
present between the threads, 1908 and 1920, and 1910 and 1922, that may permit fluidic materials to 
pass there through. The gap 1 944 may be present, for example, in the radial, longitudinal and/or 
circumferential directions. The leakage of fluidic materials through the gap 1944 can cause serious 
problems, for example, in the extraction of subterranean fluids during oil or gas exploration and 
production operations, during the transport of hydrocarbons using underground pipelines, during the 
transport of pressurized fluids in a chemical processing plant, or within tlie heat exchanger tubes of a 
power plant. 

[001771 In an exemplary experimental implementation, as illustrated in Fig. 17d, following tfie 
radial expansion and plastic deformation of the portion 1942 of the first and second tubular members, 
1900 and 1912, in the vicinity of the threads, 1908, 1910, 1920, and 1922, the gap 1944 between tiie 
threads was unexpectedly eliminated thereby creating a fluid tight seal* As a result a fluid tight seal 
may be provided within the threads, 1908, 1910, 1920, and 1922, of the first and second tubular 
members, 1900 and 1912, without an elastomeric, or other conventional, sealing element present. 
[00178] Furthermore, in an exemplary experimental Lmplementaticm, following the radial 
expansion and plastic deformation of the portions 1942 of the first and second tubular members, 1900 
and 1912, in the vicinity of the threads, 1908, 1910, 1920, and 1922, a fluid tight seal was also created 
between the interior circumference of the tubular sleeve 1 924 and the exterior circumferences of the 
first and second tubular members, 1900 and 1912. 

[00179) Thus, the teachings of the present illustrative embodiments of Figs. 17a-17d may also be 
used to provide a fluid tight seal between the first and second tubular members, 10, 28, 910, 938, 1010, 
1036, 1110, 1128, 1210, 1232, 1310, 1328, 1410, 1430, 1510, 1516, 1610, 1632, 1700 and/or 1716, 
that are coupled end-to-end and include one or more of the tubular sleeves, 16, 110, 210, 310, 410, 
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510,610,710,810,918, 1018, 1116, 1216,1316, 1418, 1512, 1616 and/or 1732. A fluid tight seal 
may thereby be formed within the threaded connection between the adjacent tubular members and/or 
between the tubular sleeve and the adjacent tubular members. 

[00180] More generally, the teachings of the present illustrative embodiments may be used to solve 
the problem of providing a fluid tight seal between all types of tubular members such as, for example, 
wellbore casings, pipes, underground pipelines, piping used in the transport of pressurized fluids in a 
chemical processing plant, or within the heat exchanger tubes of a power plant. 
[00181] Furthermore, the teachings of the present illustrative embodiments may be used to solve 
the problem of providing a fluid tight seal between all types of tubular members such as, for example, 
wellbore casings, chemical processing pipes and underground pipelines, without having to radially 
expand and plastically deform the entire lengdi of the tubular members. Instead, only those portions of 
the tubular members proximate the tubular sleeve provided adjacent to the joint between the tubular 
members needs to be radially expanded and plastically defomied. Furthermore, in an exemplary 
embodiment, the amount of radial expansion and plastic deformation ranged from less than about one 
percent to less than about five percent. As a result, the amount of time and resources typically needed 
to perform the radial expansion and plastic deformation is economical. 

[00182] More generally, the teachings of the exemplary embodiments may be used to provide an 
inexpensive and reliable fluid tight seal between tubular members. In this manner, expensive and 
unreliable methods of providing a fluid tight seal between tubular members such as, for example, those 
methods utilized in the chemical processing industries and in power plant heat exchangers may be 
replaced with the teachings of the present illustrative embodiments. 

[00183] Furthermore, the teachings of the exemplary embodiments provide a method of radially 
expanding and plastically deforming the ends of adjacent coupled tubular members in which the 
freedom of movement of the adjacent ends of the coupled tubular members is constrained by the 
presence of the tubular sleeve. As a result, during the subsequent radial expansion process, the 
adjacent ends of the coupled tubular members are compressed into the plastic region of the stress-strain 
curve. Consequently, the material of the adjacent ends of the coupled tubular members such as, for 
example, the internal and external threads, flow into and fill any gaps or voids that may have existed 
within the junction of the coupled tubular menibers thereby providing a fluid tight seal. The creation 
of the fluid tight seal within the junction of the adjacent tubular members was an unexpected result that 
was discovered during experimental analysis and testing of the present exemplary embodiments. In 
fact, also unexpectedly, during a further exemplary analysis and testing of the present exemplary 
embodiments, a fluid tight seal was maintained within the junction b^een two adjacent tubulars 
despite being bent over 60 degrees relative to one another. 

[00184] Thus the present exemplary embodiments will eliminate the need for expensive high 
precision threaded connection for tubular members in order to provide a fluid tight seal. Instead, a 
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fluid tight seal can now be provided using a combination of less expensive conventional threaded 
connection and a tubular sleeve that are then radially expanded to provide a fluid tight seal. Thus, the 
commercial application of the present exemplary embodiments will dramatically reduce the cost of oil 
and gas exploration and production. Furthermore, the teachings of the {present exemplary embodiments 
can be extended to provide a fluid tight seal between adjacent tubular members in other applications 
such as, for example, underground pipelines, piping in chemical processing plants, and piping in power 
plants, in which conventional, inexpensive, piping with conventional threaded connections can be 
coupled together with a tubular sleeve and then radially expanded to provide an inexpensive and 
reliable fluid tight seal between the adjacent pipe sections. 

[00185] Referring to Figs. 1 8a and 1 8b, in an alternative embodimemt, a conventional rotary 
expansion tool 2000 may then lowered into the first and second tubular; members, 1900 and 1912, to a 
position proximate the vicinity of the threads, 1908, 1910, 1920, and 1922. hi an exemplary 
embodiment, the rotary expansion tool 2000 may be, for example, a rotary expansion tool as disclosed 
in U.S. Patent Application Publication No. US 2001/0045284, published on November 29, 2001 , the 
disclosure of which is incorporated herein by reference. 

[00186] As illustrated in Fig. 18b, The rotary expansion tool 2000 may then be controllably 
increased in size and operated until the outside circumference of the rotary expansion tool engages and 
radially expands and plastically deforms the end portions of the first and second tubular members, 
1900 and 1912, proximate the expansion cone. The rotary expansion tool 2000 may then be displaced 
in the longitudinal direction 2002 thereby radially expanding and plastically deforming the remaining 
portions of the first and second tubular members, 1900 and 1912, in the vicinity of the threads, 1908, 
1910, 1920, and 1922. In an exemplary embodiment, the amount of radial expansion is less than about 
five percent. After completing the radial expansion and plastic deformation of the portion 1942 of the 
first and second tubular members, 1900 and 1912, in the vicinity of the threads, 1908, 1910, 1920, and 
1922, the rotary expansion tool 2000 may then be controllably reduced in size until the outside 
circumference of the expansion cone disengages from the portion of the second tubular above the 
portion of the second tubular member in the vicinity of the threads. In this manner, only the portions of 
the first and second tubular members, 1900 and 1912, in the vicinity of the threads, 1908, 1910, 1920, 
and 1922, are radially expanded and plastically deformed. 

[00187) More generally still, as illustrated in Fig. 19, the teachings of the present exemplary 
embodiments provide a method 2100 of providing a fluid tight seal between a pair of adjacent tubular 
members in which the location of a fluid leak may be detected in the junction between a pair of 
adjacent tubular members in step 2102. In an exemplary embodiment^ in step 2102, a pressurized fluid 
may be injected through the adjacent coupled tubular members and the amount, if any, of any fluid 
leakage through the junctions between the adjacent tubular members monitored. 
[00188] If the amount of fluid leakage through the junctions of the adjacent tubular members 
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exceeds a predetermined amount, then a tubular sleeve may then be coupled to and overlapping the 
junction between the adjacent tubular members in step 2 104. And, finally, in step 2 1 06, the portions 
of the tubular members proximate the tubular sleeve may then be radially expanded. In this manner, a 
cost efficient and reliable method for repairing leaks in the junctions between adjacent tubular 
members may be provided. 

(00189J Referring to Fig. 20, in an exemplary embodiment, after radially expanding and plastically 
deforming the first and second tubular members, 1900 and 1912, and the tubular sleeve 1924, an 
energy source 2202 may be operably coupled to the second tubular member. The energy source 2202 
may include, for example, a source of electrical, acoustic, and/or thermal energy. A controller 2204 
may also be operably coupled to the energy source 2202 for controlling tlie operation of the energy 
source. In an exemplary embodiment, the first and second tubular members, 1900 and 1912, and the 
tubular sleeve 1924 are positioned within a borehole 2206 that traverses a subterranean formation 
2208, and the energy source 2202 and the controller 2204 are positioned on the surface. 
[001901 During operation, electrical, acoustic, and/or thermal energy may then be transmitted 
through the first and second tubular members, 1900 and 1912, and the tubular sleeve 1924, using the 
energy source 2202 and controller 2204. In an exemplary embodiment, the first tubular member 1900 
may be operably coupled to an earth ground 2206 such as, for example, a subterranean formation. In 
this manner, the transmission of electrical, acoustic, and/or thermal energy through the tubular 
members, 1900 and 1912, and the tubular sleeve 1924, may be enhanced. The enhanced coupling of 
the first and second tubular members, 1900 and 1912, provided by the addition of the tubular sleeve 
1924 during the radial expansion process, provides a enhanced conductive pathway for electrical, 
thermal, and/or acoustic energy. 

[00191] In an exemplary embodiment, the transmitted electrical, acoustic, and/or thermal energy 
may be used, for example, to transmit communication signals to downhole tools, heat the first and 
second tubular members, 1900 and 1912, and tubular sleeve 1924, and/or to inject energy into the 
surrounding subterranean formation. In this manner, information may be transmitted through the 
tubular members, 1900 and 1912, and tubular sleeve 1924 to dowTihole tools. As will be recognized 
by persons having ordinary skill in the art, the transmission of an electrical current through the first and 
second tubular members, 1900 and 1912, will cause resistance heating of the tubular members. In this 
manner, the surrounding subterranean formation may be heated to thereby facilitate the extraction and 
recovery of hydrocarbons. 

[00192] More generally, the teachings of the exemplary embodiment of Fig. 20 may be applied to 
one or more of the teachings of the exemplary embodiments of Figs, la- 19 in order to transmit 
electrical, acoustic, and/or thermal energy through the corresponding radially expanded and plastically 
deformed tubular members and sleeves. In particular, the enhanced coupling of the tubular members 
of the exemplary embodiments of Figs, la-19, provided by the addition of the corresponding tubular 
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sleeves during the radial expansion process, provides an enhanced conductive pathway for the 
transmission of electrical, thermal and/or acoustic energy through the radially expanded tubular 
members. 

(001931 More generally still, the teachings of Fig. 20 may applied to the one or more of the 
teachings of the exemplary embodiments of Figs, la-19 in order to transmit electrical, acoustic, and/or 
thermal energy through the corresponding tubular members and sleeves, prior to the radial expansion 
and plastic deformation of the tubular members and sleeves. In particular, the enhanced coupling of 
the tubular members of the exemplary embodiments of Figs. 1 a-19, provided by the addition of the 
corresponding tubular sleeves, prior to tiie radial expansion process, provides an enhanced conductive 
pathway for the transmission of electrical, diermal and/or acoustic energy through the radially 
expanded tubular members. 

[00194] Referring to Fig. 21, an exemplary embodiment of a dual well completion system 2300 
includes an inner tubing string 2302 and an outer tubing string 2304 that are positioned and supported 
within a borehole 2306 that traverses a subterranean formation 2308. The inner tubing string 2302 
includes a first tubular member 23 10 that is threadably coupled to a second tubular member 23 12. The 
inner tubing string 2302 furdier includes a tubular sleeve 23 1 4 that coupled to the ends of the first and 
second tubular members, 2310 and 2312. The outer tubing string 2304 includes a first tubular member 
23 1 6 that is threadably coupled to a second tubular member 23 1 8. The outer tubing string 2304 further 
includes a tubular sleeve 2320 diat is coupled to tlie ends of the fust and second tubular members, 
2316 and 2318. 

[00195J In an exemplary embodiment, the first tubular members, 23 10 and 23 1 6, may be any one 
of the tubular members, 28, 938, 1036, 1 128, 1232, 1328, 1430, 1516, 1632, 1716, or 1912, described 
above with reference to Figs, la-20, the second tubular members, 2312 and 2318, may be any of the 
tubular members, 10, 910, 1010, 1110, 1210, 1310, 1410, 1510, 1610, 1700, or 1900, described above 
with reference to Figs, la-20, and the tubular sleeves, 23 14 and 2320, may be any one of the tubular 
sleeves, 16, 110,210,310,410, 510,610,710,810,918, 1018, 1116, 1216, 1316, 1418, 1512, 1616, 
1732, or 1924 , described above with reference to Figs, la-20. 

[00196] hi an exemplary embodiment, the outer tubing string 2304 is positioned within the 
borehole 2306, with the lower portion of the outer tubing string positioned above and proximate a 
producing subterranean zone 2322, and radially expanded and plastically deformed as described above 
with reference to Figs, la-20. In an exemplary embodiment, the upper portion of the outer tubing 
string 2304 is supported, for example, by coupling the upper portion of the outer tubing string to a 
wellbore casing. The inner tubular string 2302 is then positioned within die borehole 2306, with the 
lower portion of the inner tubing string positioned above and proximate another producing zone 2324, 
and radially expanded and plastically deformed as described above with reference to Figs, la-20. In an 
exemplary embodiment, the upper portion of the inner tubing string 2302 is supported, for example, by 
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coupling tlie upper portion of the inner tubing string to a wellbore casing. In this manner, an annular 
flow passage 2326 is defined between the inner and outer tubing strings, 2302 and 2304, and a flow 
passage 2328 is defined within the inner tubing string. In an exemplary embodiment, conventional 
packers, 2330 and 2332, are coupled to the lower portions of the outer and inner tubing strings, 2304 
and 2302, respectively, for fluidicly isolating the producing zones, 2322 and 2324 from one another. 
Furthermore, the packers, 2330 and 2332, in an exemplary embodiment, also fluidicly isolate the 
annular passage 2326 from the passage 2328, as well as fluidicly isolate the annular passage 2326 and 
the passage 2328 from an annular passage 2334 defined between the outer tubing string 2304 and the 
borehole 2306. 

[00197] During operation of tlie dual well completion system 2300, fluidic materials within the 
producing zone 2322 are conveyed out of the borehole 2306 through the annular passage 2326, and 
fluidic materials within the producing zone 2324 are conveyed out of the borehole through the annular 
passage 2328. In this manner, the dual well completion system 2300 permits simultaneous and/or 
separate extraction of fluidic materials from tfie producing zones, 2322 and 2324. Furthermore, the use 
of the tubular sleeves, 23 14 and 2320, in the inner and outer tubing strings, 2302 and 2304, 
respectively, permits an increased volumetric flow of fluidic materials through the annular passage 
2326 and the passage 2328. In particular, in an exemplary embodiment, the use of the tubular sleeves, 
2314 and 2320, in the inner and outer tubing strings, 2302 and 2304, in combination with first and 
second tubular members, 23 1 0 and 23 1 2 and 23 1 6 and 23 1 8, respectively, having conventional 
threaded connections, increases the permissible radial clearances between the inner and outer tubing 
strings thereby increasing the maximum volumetric flow rates through the annular passage 2326 and 
the passage 2328. 

[00198] A method of radially expanding and plastically deforming a first tubular member and a 
second tubular member has been described that includes inserting an end of the first tubular member 
into an end of a tubular sleeve having an internal flange into abutment with the internal flange, 
inserting an end of the second tubular member into another end of the tubular sleeve, threadably 
coupling the ends of the first and second tubular member within the tabular sleeve until both ends of 
the firet and second tubular members abut the internal flange of the tubular sleeve, and displacing an 
expansion cone through the interiors of the first and second tubular members. In an exemplary 
embodiment, tiie internal flange of the tubular sleeve is positioned between the ends of the tubular 
sleeve. In an exemplary embodiment, the internal flange of the tubular sleeve is positioned at one end 
of the tubular sleeve. In an exemplary embodiment, the tubular sleeve fiirther includes one or more 
sealing members for sealing the interface between the tubular sleeve and at least one of the tubular 
members. In an exemplary embodiment, the method further includes placing the tubular members in 
another structure, and displacing the expansion cone through the interiors of the first and second 
tubular members. In an exemplary embodunent, the method fiirther includes radially expanding the 
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tubular sleeve into engagement with the structure. In an exemplary embodiment, the method further 
includes sealing an annulus between the tubular sleeve and the other structure. In an exemplary 
embodiment, the other structure comprises a wellbore. hi an exemplary embodiment, the other 
structure comprises a wellbore casing. In an exemplary embodiment, the tubular sleeve further 
comprises a sealing element coupled to the exterior of the tubular sleevse. In an exemplary 
embodiment, the tubular sleeve is metallic. In an exemplary embodiment, the tubular sleeve is non- 
metallic. In an exemplary embodiment, the tubular sleeve is plastic. In an exemplary embodiment, the 
tubular sleeve is ceramic. In an exemplary embodiment, the method further includes breaking tlie 
tubular sleeve. In an exemplary embodiment, the tubular sleeve includes one or more longitudinal 
slots. In an exemplary embodiment, the tubular sleeve includes one or more radial passages. 
(00199) A method of radially expanding and plastically deforming a first tubular member and a 
second tubular member has also been described that includes inserting an end of the first tubular 
member into an end of a tubular sleeve, coupling the end of the tubular sleeve to the end of the first 
tubular member, inserting an end of the second tubular member into another end of the tubular sleeve, 
threadably coupling the ends of the first and second tubular member within the tubular sleeve, coupling 
the other end of the tubular sleeve to the end of the second tubular member, and displacing an 
expansion cone through the interiors of the first and second tubular members. In an exemplary 
embodiment, coupling the ends of the tubular sleeve to the ends of the; first and second tubular 
members includes coupling the ends of the tubular sleeve to the ends pf the first and second tubular 
members using locking rings. In an exemplary embodiment, coupling the ends of the tubular sleeve to 
the ends of the first and second tubular members using locking rings includes wedging the locking 
rings between the ends of the tubular sleeve and the ends of the first and second tubular members. In 
an exemplary embodiment, coupling the ends of the tubular sleeve to Uie ends of the first and second 
tubular members using locking rings includes affixing the locking rings to the ends of the first and 
second tubular members. In an exemplary embodiment, the locking rings are resilient. In an 
exemplary embodiment, the locking rings are elastomeric. In an exemplary embodiment, coupling the 
ends of the tubular sleeve to the ends of the first and second tubular members includes crimping the 
ends of the tubular sleeve onto the ends of the first and second tubular members. In an exemplary 
embodiment, the tubular sleeve further includes one or more sealing members for sealing the interface 
between the tubular sleeve and at least one of the tubular members. In an exemplary embodiment, the 
method further includes placing the tubular members in another structure, and displacing the expansion 
cone through the interiors of the first and second tubular members. In an exemplary embodiment, the 
method further includes radially expanding the tubular sleeve into engagement with the structure. In 
an exemplary embodiment, the method further includes sealing an annulus between the tubular sleeve 
and the other structure. In an exemplary embodiment, the other structure is a wellbore. In an 
exemplary embodiment, the other structure is a wellbore casing. In an exemplary embodiment, the 
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tubular sleeve further includes a sealing element coupled to the exterior of the tubular sleeve. In an 
exemplary embodiment, the tubular sleeve is metallic. In an exemplary embodiment, the tubular sleeve 
is non-metallic. In an exemplary embodiment, the tubular sleeve is plastic. In an exemplary 
embodiment, the tubular sleeve is ceramic. In an exemplary embodimont, the method fijrther includes 
breaking the tubular sleeve. In an exemplary embodiment, the tubular sleeve includes one or more 
longitudinal slots. In an exemplary embodiment, the tubular sleeve includes one or more radial 
passages. 

[00200] A method of radially expanding and plastically deforming a first tubular member and a 
second tubular member has also been described that includes inserting an end of a tubular sleeve 
having an external flange into an end of the first tubular member until the external flange abuts the end 
of the first tubular member, inserting the other end of the tubular sleeve into an end of a second tubular 
member, threadably coupling the ends of the first and second tubular member within the tubular sleeve 
until botli ends of the first and second tubular members abut the external flange of the mbular sleeve, 
and displacing an expansion cone through the interiors of the first and second tubular members. In an 
exemplary embodiment, the external flange of the tubular sleeve is positioned between die ends of the 
tubular sleeve. In an exemplary embodhnent, the external flange of the tubular sleeve is positioned at 
one end of the tubular sleeve. In an exemplary embodiment, the tubular sleeve further includes one or 
more sealing members for sealing the interface between the tubular sleeve and at least one of the 
tubular members. In an exemplary embodiment, the method further includes placing the tubular 
members in another structure, and displacing the expansion cone through the interiors of the first and 
second tubular members. In an exemplary embodiment, the other structure comprises a wellbore. In 
an exemplary embodiment, the other structure comprises a wellbore casing. In an exemplary 
embodiment, the tubular sleeve is metallic. In an exemplary embodiment, the tubular sleeve is non- 
metallic. In an exemplary embodiment, the tubular sleeve is plastic. In an exemplary embodiment, the 
tubular sleeve is ceramic. In an exemplary embodiment, the method fbrther includes breaking the 
tubular sleeve. In an exemplary embodiment, the tubular sleeve includes one or more longitudinal 
slots. In an exemplary embodiment, the tubular sleeve includes one or more radial passages. 
[00201] A method of radially expanding and plastically deforming a first tubular member and a 
second tubular member has also been described that includes inserting an end of the first tubular 
member into an end of a tubular sleeve having an internal flange into abutment with the internal flange, 
inserting an end of the second tubular member into another end of the tubular sleeve into abutment 
with the internal flange, coupling the ends of the first and second tubular member to the tubular sleeve, 
and displacing an expansion cone through the interiors of the first and second tubular members. In an 
exemplary embodiment, the internal flange of the tubular sleeve is positioned between the ends of the 
tubular sleeve. In an exemplary embodiment, the internal flange of the tubular sleeve is positioned at 
one end of the tubular sleeve. In an exemplary embodiment, the tubular sleeve further comprises one 
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or more sealing members for sealing the interface between the tubular sleeve and at least one of the 
tubular members. In an exemplary embodiment, the method further includes placing the tubular 
members in another structure, and displacing the expansion cone through the interiors of the first and 
second tubular members. In an exemplary embodiment, the method fiJrther includes radially 
expanding the tubular sleeve into engagement with the structure. In an exemplary embodiment, the 
method further includes sealing an annulus between the tubular sleeve and the other structure. In an 
exemplary embodiment, the other structure is a wellbore. In an exemplary embodiment, the other 
structure is a wellbore casing. In an exemplary embodiment, the tubullar sleeve further includes a 
sealing element coupled to the exterior of the tubular sleeve. In an exemplary embodiment, the tubular 
sleeve is metallic. In an exemplary embodiment, the tubular sleeve is ton-metallic. In an exemplary 
embodiment, the tubular sleeve is plastic. In an exemplary embodiment, the tubular sleeve is ceramic, 
hi an exemplary embodiment, the method further includes breaking the tubular sleeve. In an 
exemplary embodiment, the tubular sleeve includes one or more longitudinal slots. In an exemplary 
embodiment, the tubular sleeve includes one or more radial passages. In an exemplary embodiment, 
coupling the ends of the first and second tubular member to the tubular sleeve includes heating the 
tubular sleeve and inserting the ends of the first and second tubular members into the tubular sleeve. In 
an exemplary embodiment, coupling the ends of the fu*st and second tubular member to the tubular 
sleeve includes coupling the tubular sleeve to the ends of the first and second tubular members using a 
locking ring. 

[00202] A method has been described that includes coupling an erwi of a first tubular member to an 
end of a tubular sleeve, coupling an end of a second tubular member to another end of the tubular 
sleeve, coupling the ends of the first and second tubular members, and radially expanding and 
plastically deforming the first tubular member and the second tubular rhember. In an exemplary 
embodiment, the tubular sleeve includes an internal flange. In an exertiplary embodiment, coupling the 
end of the first tubular member to the end of the tubular sleeve includes inserting the end of the first 
tubular member into the end of the tubular sleeve into abutment with the internal flange. In an 
exemplary embodiment, coupling the end of the second tubular member to die other end of the tubular 
sleeve includes inserting the end of the second tubular member into the other end of the tubular sleeve 
into abutment with the internal flange. In an exemplary embodiment, coupling the end of the second 
tubular member to the other end of the tubular sleeve includes inserting the end of the second tubular 
member into the other end of the tubular sleeve into abutment with the internal flange. In an 
exemplary embodiment, the tubular sleeve includes an external flange. In an exemplary embodiment, 
coupling the end of the first tubular member to the end of the tubular sleeve includes inserting the end 
of the tubular sleeve into the end of the first tubular member until the ^d of the first tubular member 
abuts the external flange. In an exemplary embodiment, coupling the end of the second tubular 
member to the other end of the tubular sleeve includes inserting the other end of the tubular sleeve into 
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the end of the second tubular member until the end of the second tubule member abuts the external 
flange. In an exemplary embodiment, coupling the end of the second tubular member to the other end 
of the tubular sleeve includes inserting the other end of the tubular sleeve into the end of the second 
tubular member until the end of the second tubular member abuts the external flange. In an exemplary 
embodiment, coupling the end of the first tubular member to the end of the tubular sleeve includes 
inserting a retaining ring between the end of the first tubular member apd the end of the tubular sleeve. 
In an exemplary embodiment, coupling the end of the second tubular ipember to the other end of the 
tubular sleeve includes inserting another retaining ring between tlie en4 of the second tubular member 
and the other end of the tubular sleeve. In an exemplary embodiment, poupling the end of the second 
tubular member to the other end of the tubular sleeve includes inserting a retaining ring between the 
end of the first tubular member and the other end of the tubular sleeve. In an exemplary embodiment, • 
the retaining ring is resilient. In an exemplary embodiment, the retaining ring and the other retaining 
ring are resilient. In an exemplary embodiment, the retaining ring is resilient. In an exemplary 
embodiment, coupling the end of the first tubular member to the end of the tubular sleeve includes 
deforming the end of the tubular sleeve. In an exemplary embodiment, coupling the end of the second 
tubular member to the other end of the tubular sleeve includes deforming the other end of the tubular 
sleeve. In an exemplary embodiment, coupling the end of the second tubular member to the other end 
of the tubular sleeve includes deforming the other end of the tubular sleeve. In an exemplary 
embodiment, coupling the end of the first tubular member to the end of the tubular sleeve includes 
coupling a retaining ring to the end of the first tubular member. In an exemplary embodiment, 
coupling the end of the second tubular member to the other end of the tubular sleeve includes coupling 
another retaining ring to the end of the second tubular member. In an exemplary embodiment, 
coupling the end of the second tubular member to the other end of the tubular sleeve includes coupling 
a retaining ring to the end of the second tubular member. In an exemplary embodiment, the retaining 
ring is resilient. In an exemplary embodirnent, the retaining ring and the other retaining ring are 
resilient. In an exemplary embodiment, the retaining ring is resilient In an exemplary embodiment, 
coupling the end of the first tubular member to the end of the tubular sleeve includes heating the end of 
the tubular sleeve, and inserting the end of the first tubular member into the end of the tubular sleeve. 
In an exemplary embodiment, coupling the end of the second tubular member to the other end of the 
tubular sleeve includes heating the other end of the tubular sleeve, and inserting the end of the second 
tubular member into the other end of the tubular sleeve. In an exemplary embodiment, coupling the 
end of the second tubular member to the other end of the tubular sleeve includes heating the other end 
of the tubular sleeve, and inserting the end of the second tubular member into the other end of the 
tubular sleeve. In an exemplary embodiment, coupling the end of the first tubular member to the end 
of the tubular sleeve includes inserting the end of the first tubular member into the end of the tubular 
sleeve, and latching the end of the first tubular member to the end of the tubular sleeve. In an 
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exemplary embodiment, coupling the end of the second tubular member to the other end of the tubular 
sleeve includes inserting tlie end of the second tubular member into tlie end of the tubular sleeve, and 
latching the end of the second tubular member to the other end of the tubular sleeve. In an exemplary 
embodiment, coupling the end of the second tubular member to the other end of the tubular sleeve 
includes inserting the end of the second tubular member into the end of the tubular sleeve, and latching 
the end of the second tubular member to the other end of the tubular sleeve. In an exemplary 
embodiment, the tubular sleeve further comprises one or more sealing members for sealing the 
interface between the tubular sleeve and at least one of the tubular members. In an exemplary 
embodiment, the method further includes placing the tubular members in another structure, and then 
radially expanding and plastically deforming the first tubular member aiid the second tubular member. 
In an exemplary embodiment, the method further includes radially expanding the tubular sleeve into 
engagement with the structure. In an exemplary embodiment, the method further includes sealing an 
annulus between the tubular sleeve and the other structure. In an exemplary embodiment, the other 
stmcture is a wellbore. In an exemplary embodiment, the other structure is a wellbore casing. In an 
exemplary embodiment, the tubular sleeve further includes a sealing element coupled to the exterior of 
the tubular sleeve. In an exemplary embodiment, the tubular sleeve is metallic. In an exemplary 
embodiment, the tubular sleeve is non-metallic. In an exemplary embodiment, the tubular sleeve is 
plastic. In an exemplary embodiment, the tubular sleeve is ceramic. In an exemplary embodiment, the 
method further includes breaking the tubular sleeve. In an exemplary embodiment, the tubular sleeve 
includes one or more longitudinal slots. In an exemplary embodiment, the tubular sleeve includes one 
or more radial passages. In an exemplary embodiment, radially expanding and plastically deforming 
the first tubular member, the second tubular member, and the tubular sleeve includes displacing an 
expansion cone within and relative to the first and second tubular members. In an exemplary 
embodiment, radially expanding and plastically deforming the first tubular member, the second tubular 
member, and the tubular sleeve includes applying radial pressure to the interior surfaces of the first and 
second tubular member using a rotating member. In an exemplary embodiment, the method further 
includes amorphously bonding the first and second tubular members during the radial expansion and 
plastic deformation of the first and second tubular members. In an exetnplaiy embodiment, the method 
further includes welding the first and second tubular members during the radial expansion and plastic 
deforaiation of the first and second tubular members. In an exemplary embodiment, the method further 
includes providing a fluid tight seal within the threaded coupling between the first and second tubular 
members during the radial expansion and plastic deformation of the first and second tubular members. 
In an exemplary embodiment, the method further includes placing the tubular sleeve in circumferential 
tension, placing the end of the first tubular member in circumferential compression, and placing the 
end of the second tubular member in circumferential compression. In m exemplary embodiment, the 
method further includes placing the tubular sleeve in circumferential compression, placing the end of 
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the first tubular member in circumferential tension, and placing the end of the second tubular member 
in circumferential tension. In an exemplary embodiment, radially expanding and plastically deforming 
the first tubular member and the second tubular member includes radially expanding and plastically 
deforming only the portions of the first and second members proximate the tubular sleeve. In an 
exemplary embodiment, the method further includes providing a fluid tight seal between the tubular 
sleeve and at least one of the first and second tubular members. In an exemplary embodiment, the first 
tubular member includes internal threads, and the second tubular member includes external threads that 
engage the internal threads of the first tubular member. In an exemplary embodiment, radially 
expanding and plastically deforming the first tubular member and theisecond tubular member includes 
radially expanding and plastically defomiing only the portions of the first and second members 
proximate the threads of the first and second tubular members. In an exemplary embodiment, tiie 
method further includes providing a fluid tight seal between the threads of the first and second tubular 
members. In an exemplary embodiment, the method further includes providing a fluid tight seal 
between the tubular sleeve and at least one of the first and second tubular members. In an exemplary 
embodiment, the first and second tubular members are wellbore casings. In an exemplary embodiment, 
the first and second tubular members are pipes. 

[00203] A method has been described that includes providing a tubular sleeve including an internal 
flange positioned between the ends of the tubular sleeve, inserting an end of a first tubular member into 
an end of the tubular sleeve into abutment with the internal flange, inserting an end of a second tubular 
member into another end of the tubular sleeve into abutment the internal flange, threadably coupling 
the ends of the first and second tubular members, radially expanding ^d plastically deforming the first 
tubular member and the second tubular member, placing the tubular sleeve in circumferential tension, 
placing the end of the first tubular member in circumferential compression, and placing the end of the 
second tubular member in circumferential compression. 

[00204] A method has been described that includes providing a tubular sleeve includmg an 
external flange positioned between the ends of the tubular sleeve, inseating an end of the tubular sleeve 
into an end of a first tubular member until the end of the first tubular member abuts with the external 
flange, inserting another end of the tubular sleeve into an end of the second tubular member until the 
end of the second tubular member abuts the external flange, threadably coupling the ends of the first 
and second tubular members, radially expanding and plastically deforming the first tubular member 
and the second tubular member, placing the tubular sleeve in circumferential compression, placing Ae 
end of the first tubular member in circumferential tension, and placing the end of the second tubular 
member in circumferential tension. 

[00205] A method has been described that includes providing a tubular sleeve including an internal 
flange positioned between the ends of the tubular sleeve, inserting an end of a first tubular member into 
an end of the tubular sleeve into abutment with the internal flange, in$erting an end of a second tubular 
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member into another end of the tubular sleeve into abutment the internal flange, threadably coupling 
the ends of the first and second tubular members, radially expanding and plastically deforming only the 
portions of the first tubular member and the second tubular member proximate the threads of the first 
and second tubular members, placing the tubular sleeve in circumferential tension, placing the end of 
the first tubular member in ch-cumferential compression, and placing tlie end of the second tubular 
member in circumferential compression. 

[00206] A method has been described that includes providing a tubular sleeve including an 
external flange positioned between tlie ends of the tubular sleeve, inserting an end of the tubular sleeve 
into an end of a first tubular member until the end of the first tubular member abuts with the external 
flange, inserting anotlier end of the tubular sleeve into an end of the second tubular member until the 
end of the second tubular member abuts the external flange, threadably coupling the ends of the first 
and second tubular members, radially expanding and plastically deforming only the portions of the first 
tubular member and the second tubular member proximate the threads of the first and second tubular 
members, placing the tubular sleeve in circumferential compression, placing the end of the first tubular 
member in circumferential tension, and placing the end of the second tubular member in 
circumferential tension. 

[00207] An apparatus has been described that includes a tubular sleeve, a first tubular member 
coupled to an end of the tubular sleeve, and a second tubular member coupled to another end of the 
tubular sleeve. In an exemplary embodiment, the tubular sleeve is in circumferential tension, the end 
portion of the first tubular member is in circumferential compression, and the end portion of the second 
tubular member is in circumferential compression. In an exemplary embodiment, the tubular sleeve is 
in circumferential compression, tlie end portion of the first tubular member is in circumferential 
tension, and the end portion of the second tubular member is in circumferential tension. In an 
exemplary embodiment, the tubular sleeve includes an internal flange. In an exemplary embodiment, 
the end portion of the first tubular member is received within an end of tlie tubular sleeve, and the end 
portion of the second tubular member is received within another end of the tubular sleeve. In an 
exemplary embodiment, the end portions of the first and second tubular members abut the internal 
flange of the tubular sleeve. In an exemplary embodiment, the end portion of the first tubular member 
is received within an end of the tubular sleeve. In an exemplary embodiment, the end portions of the 
first and second tubular members abut the internal flange of the tubular sleeve. In an exemplary 
embodiment, the end portion of the second tubular member is received within an end of the tubular 
sleeve. In an exemplary embodiment, the end portions of the first and: second tubular members abut 
the internal flange of the tubular sleeve. In an exemplary embodiment, the internal flange of the 
tubular sleeve is positioned between the ends of the tubular sleeve. In an exemplary embodiment, the 
internal flange of the tubular sleeve is positioned at an end of the tubular sleeve. In an exemplary 
embodiment, the tubular sleeve includes an external flange. In an exemplary embodiment, an end 
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portion of the tubular sleeve is received within the first tubular member, and another end portion of Ae 
tubular sleeve is received within the end portion of the second tubular member. In an exemplary 
embodiment, the end portions of the first and second tubular members abut the external flange of the 
tubular sleeve. In an exemplary embodiment, an end portion of the tubular sleeve is received within 
the end portion of the first tubular member. In an exemplary embodiment, the end portions of the first 
and second tubular members abut the external flange of the tubular sleeve. In an exemplary 
embodiment, an end portion of the tubular sleeve is received within th( end portion of the second 
tubular member. In an exemplary embodiment, the end portions of tho first and second tubular 
members abut the external flange of the tubular sleeve. Li an exemplary embodiment, the external 
flange of the tubular sleeve is positioned between the ends of the tubular sleeve. In an exemplary 
embodiment, the external flange of the tubular sleeve is positioned at an end of the tubular sleeve. In 
an exemplary embodhuent, the tubular sleeve further comprises one or more sealing members for 
sealing the interface between the tubular sleeve and at least one of the tubular members. In an 
exemplary embodiment, the apparatus further includes a retaining ring positioned between the end of 
the first tubular member and the end of the tubular sleeve. In an exemplary embodiment, the apparatus 
further includes another retaining ring positioned between the end of the second tubular member and 
the other end of the tubular sleeve. In an exemplary embodiment, the apparatus further includes a 
retaining ring positioned between die end of the first tubular member and the other end of the tubular 
sleeve. In an exemplary embodiment, the retaining ring is resilient In an exemplary embodiment, the 
retaining ring and the other retaining rmg are resilient. In an exemplary embodiment, the retaining ring 
is resilient In an exemplary embodiment, the end of the tubular sleeve is deformed onto the end of the 
first tubular member. In an exemplary embodiment, the other end of the tubular sleeve is deformed 
onto the end of the second tubular member. In an exemplary embodiment, the other end of the tubular 
sleeve is deformed onto the end of the second tubular member. In an exemplary embodiment, the 
apparatus further includes a retaining ring coupled to the end of the first tubular member for retaining 
the tubular sleeve onto the end of the first tubular member. In an exemplary embodiment, the 
apparatus further includes another retaining ring coupled to the end of the second tubular member for 
retaining the other end of the tubular sleeve onto the end of the second tubular member. In an 
exemplary embodiment, the apparatus further includes a retaining ring coupled to the end of the second 
tubular member for retaining the other end of the tubular sleeve onto the end of the second tubular 
member. In an exemplary embodiment, the retaining rmg is resilient In an exemplary embodiment, 
the retaining ring and the other retaining ring are resilient. In an exemplary embodiment, the retaining 
ring is resilient In an exemplary embodiment, the apparatus further includes a locking ring for 
coupling the end of the first tubular member to the end of the tubular sleeve. In an exemplary 
embodiment, tiie apparatus further includes another locking ring for coupling the end of the second 
tubular member to the otfier end of the tubular sleeve. In an exemplary embodiment, the apparatus 
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further includes a locking ring for coupling the end of the second tubular member to the other end of 
the tubular sleeve. In an exemplary embodiment, the apparatus further includes a structure for 
receiving the first and second tubular members and the tubular sleeve, and the tubular sleeve contacts 
the interior surface of the structure. In an exemplary embodiment, the tubular sleeve further includes a 
sealing member for fluidicly sealing the interface between the tubular sleeve and the structure. In an 
exemplary embodiment, the other structure is a wellbore. In an exemplary embodiment, the other 
structure is a wellbore casing. In an exemplary embodiment, the tubular sleeve further includes a 
sealing element coupled to the exterior surface of the tubular sleeve. In an exemplary embodiment, the 
tubular sleeve is metallic. In an exemplary embodiment, the tubular sleeve is non-metallic. In an 
exemplary embodiment, the tubular sleeve is plastic. In an exemplary embodiment, the tubular sleeve 
is ceramic. In an exemplary embodiment, the tubular sleeve is frangible. In an exemplary 
embodiment, the tubular sleeve includes one or more longitudinal slots^ In an exemplary embodiment, 
the tubular sleeve includes one or more radial passages. In an exemplary embodiment, the first and 
second tubular members are amorphously bonded. In an exemplary embodiment, the first and second 
tubular members are welded. In an exemplary embodiment, the internal threads of the fu^t tubular . 
member and the internal threads of the second tubular member together provide a fluid tight seal. In an 
exemplary embodiment, only the portions of the first and second tubular members proximate the 
tubular sleeve are plastically deformed. In an exemplary embodiment, a fluid tight seal is provided 
between the tubular sleeve and at least one of the jRrst and second tubular members. In an exemplary 
embodiment, the first tubular member includes internal threads; and wherein the second tubular 
member includes external threads that engage the internal threads of the first tubular member. In an 
exemplary embodiment, only the portions of the first and second members proximate the threads of the 
first and second tubular members are plastically deformed. In an exemplary embodiment, a fluid tight 
seal is provided between the threads of the first and second tubular members. In an exemplary 
embodiment, a fluid tight seal is provided between the tubular sleeve and at least one of the first and 
second tubular members. 

[00208] An apparatus has been described that includes a tubular sleeve including an intemal flange 
positioned between the ends of the tubular sleeve, a first tubular member received within an end of the 
tubular sleeve in abutment with the internal flange that comprises internal threads, and a second tubular 
member received within another end of the tubular sleeve in abutment with the intemal flange that 
comprises external threads that engage the intemal threads of the first tubular member. The tubular 
sleeve is in circumferential tension, the end of first tubular member is in circumferential compression, 
and the end of the second tubular member is in circumferential compression. 
(00209] An apparatus has been described that includes a tubular sleeve comprising an external 
flange positioned between the ends of the tubular sleeve, a first tubular member that receives an end of 
the tubular sleeve and abuts the external flange that comprises intemal threads, and a second tubular 

55 



wo imummSO PCT/US2003/020694 

member that receives another end of the tubular sleeve that abuts the external flange that comprises 
external threads that engage the internal threads of the first tubular member. The tubular sleeve is in 
circumferential compression, the first tubular member is in circumferential tension, and the second 
tubular member is in circumferential tension. 

[00210] An apparatus has been described that includes a tubular sleeve comprising an internal 
flange positioned between the ends of the tubular sleeve, a first tubular member received within an end 
of the tubular sleeve in abutment with the internal flange that comprises internal threads, and a second 
tubular member received within another end of the tubular sleeve in abutment with the internal flange 
that comprises external threads that engage the internal threads of the first tubular member. The 
tubular sleeve is in circumferential tension, the end of first tubular mejnber is in circumferential 
compression, the end of the second tubular member is in circumferential compression, a fluid tight seal 
is provided between the tubular sleeve and at least one of the first and second tubular members, and a 
fluid tight seal is provided between the threads of the first and second tubular members. 
[00211] An apparatus has been described that includes a tubular sleeve comprising an external 
flange positioned between the ends of the tubular sleeve, a first tubular member that receives an end of 
the tubular sleeve and abuts the external flange that comprises internal threads, and a second tubular 
member that receives another end of the tubular sleeve that abuts the external flange that comprises 
external threads that engage the internal threads of the first tubular member. The tubular sleeve is in 
circumferential compression, the first tubular member is in circumferential tension, the second tubular 
member is in circumferential tension, a fluid tight seal is provided between the tubular sleeve and at 
least one of the first and second tubular members, and a fluid tight seal is provided between the threads 
of the first and second tubular members. 

[00212] A method of extracting geothermal energy from a subterranean source of geothermal 
energy has been described that includes drilling a borehole that traverses the subterranean source of 
geothermal energy, positioning a first casing string within the borehole, radially expanding and 
plastically deforming the first casing string within the borehole, positioning a second casing string 
within the borehole that traverses the subterranean source of geothermal energy, overlapping a portion 
of the second casing string with a portion of the first casing string, radially expanding and plastically 
deforming the second casing string within the borehole, and extracting geothermal energy firom the 
subterranean source of geothermal energy using the first and second casing strings. In an exemplary 
embodiment, the interior diameter of a passage defined by the first aiyl second casing strings is 
constant In an exemplary embodiment, at least one of the first and second casing strings includes a 
tubular sleeve, a first tubular member coupled to an end of the tubular sleeve comprising internal 
threads at an end portion, and a second tubular member coupled to another end of the tubular sleeve 
comprising external threads at an end portion that engage the internal threads of the end portion of the 
first tubular member. 
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[00213) A method of extracting geothermal energy from a subterranean source of geothermal 
energy has been described that includes drilling a borehole that traverses the subterranean source of 
geothermal energy, positioning a first casing string within the borehole, radially expanding and 
plastically deforming the first casing string within the borehole, positioning a second casing string 
witliin the borehole that traverses the subterranean source of geothermal energy, overlapping a portion 
of the second casing string with a portion of the first casing string, radially expanding and plastically 
deforming the second casing string within the borehole, and extracting geothermal energy from the 
subterranean source of geothermal energy using the first and second casing strings, the interior 
diameter of a passage defined by the first and second casing strings is constant, and at least one of the 
first and second casing strings includes a tubular sleeve comprising an internal flange positioned 
between the ends of the tubular sleeve, a first tubular member receive^ within an end of the tubular 
sleeve in abutment with the internal flange that comprises internal threads, and a second tubular 
member received within another end of the tubular sleeve in abutment with the internal flange that 
comprises external threads that engage the internal threads of the first tubular member. 
[00214] A method of extracting geothermal energy from a subterranean source of geothermal 
energy has been described that includes drilling a borehole that traverses the subterranean source of 
geothermal energy, positioning a fust casing string within the borehole, radially expanding and 
plastically deforming the first casing string within the borehole, positioning a second casing string 
within the borehole that traverses the subterranean source of geothermal energy, overlapping a portion 
of the second casing string with a portion of the first casing string, radially expanding and plastically 
deforming the second casing string within the borehole, and extracting geothermal energy from the 
subterranean source of geothennal energy using the first and second casing strings. The interior 
diameter of a passage defined by the first and second casing strings is constant, and at least one of the 
first and second casing strings include: a tubular sleeve comprising an external flange positioned 
between the ends of the tubular sleeve, a first tubular member that receives an end of the tubular sleeve 
that abuts external flange that comprises internal threads, and a second tubular member that receives 
another end of the tubular sleeve that abuts the external flange that comprises external threads that 
engage the internal threads of the first tubular member. 

[00215] A method of extracting geothennal energy from a subterranean source of geothermal 
energy has been described that includes drilling a borehole that traverses the subterranean source of 
geothermal energy, positioning a first casing string within the borehole, radially expanding and 
plastically deforming the first casing string within the borehole, positioning a second casing string 
within the borehole that traverses the subterranean source of geothermal energy, overlapping a portion 
of the second casing string with a portion of the first casing string, radially expanding and plastically 
deforming the second casing string within the borehole, and extracting geothermal energy from the 
subterranean source of geothermal energy using the first and second casing strings. The interior 
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diameter of a passage defined by the first and second casing strings is constant, and at least one of the 
first and second casing strings include a tubular sleeve comprising an internal flange positioned 
between the ends of the tubular sleeve, a first tubular member received within an end of the tubular 
sleeve in abutment with the internal flange that comprises internal threads, and a second tubular 
member received within another end of the tubular sleeve in abutment with the internal flange that 
comprises external threads that engage the internal threads of the first tubular member. The tubular 
sleeve is in circumferential tension, the first tubular member is in circumferential compression, the 
second tubular member is in circumferential compression, a fluid tight seal is provided between the 
tubular sleeve and at least one of the first and second tubular members, and a fluid tight seal is 
provided between the threads of the first and second tubular members. 

[00216] A method of extracting geothermal energy from a subterranean source of geothermal 
energy has been described tfiat includes drilling a borehole that traverses the subterranean source of 
geothermal energy, positioning a first casing string within the borehole, radially expanding and 
plastically deforming the first casing string within the borehole, positioning a second casing string 
within the borehole that traverses the subterranean source of geothermal energy, overlapping a portion 
of the second casing string with a portion of the first casing string, radially expanding and plastically 
deforming the second casing string within the borehole, and extracting geotliermal energy from the 
subterranean source of geothermal energy using the first and second casing strings. The interior 
diameter of a passage defined by the first and second casing strings is constant, and wherein at least 
one of the first and second casing strings include a tubular sleeve comprising an external flange 
positioned between the ends of the tubular sleeve, a first tubular member that receives an end of the 
tubular sleeve that abuts external flange that comprises internal threads, and a second tubular member 
that receives another end of the tubular sleeve that abuts the external flange that comprises external 
threads that engage the internal threads of the first tubular member. The tubular sleeve is in 
circumferential compression, the first tubular member is in circumferential tension, the second tubular 
member is in circumferential tension, a fluid tight seal is provided between the tubular sleeve and at 
least one of the first and second tubular members, and a fluid tight seal is provided between the threads 
of the first and second tubular members. 

[00217] An apparatus for extracting geothermal energy from a subterranean source of geothermal 
energy has been described that includes a borehole that traverses the subterranean source of geothermal 
energy, a first casing string positioned within the borehole, and a second casing positioned within the 
borehole that overlaps with the first casing string that traverses the subterranean source of geothermal 
energy. The first casing string and the second casing string are radially expanded and plastically 
deformed within the borehole. In an exemplary embodiment, the intarior diameter of a passage defined 
by tlie first and second casing strings is constant. In an exemplary embodiment, at least one of the first 
and second casing strings include a tubular sleeve, a fu^t tubular member coupled to an end of the 
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tubular sleeve comprising internal threads at an end portion, and a second tubular member coupled to 
another end of the tubular sleeve comprising external threads at an end portion that engage the internal 
threads of the end portion of the first tubular member. 

[00218] An apparatus for extracting geothermal energy from a subterranean source of geothermal 
energy has been described that includes a borehole that traverses the subterranean source of geothermal 
energy, a first casing string positioned within the borehole, a second casing string within the borehole 
that traverses the subterranean source of geothermal energy that overlajDS with the first casing string. 
The first and second casing strings are radially expanded and plastically deformed within the borehole, 
the inside diameter of a passage defmed by the first and second casing strmgs is constant, and at least 
one of the first and second casing strings includes a tubular sleeve comprising an internal flange 
positioned between the ends of the tubular sleeve, a first tubular member received within an end of the 
tubular sleeve in abutment with the internal flange that comprises internal threads, and a second tubular 
member received within another end of the tubular sleeve in abutment' with the internal flange that 
comprises external threads that engage the internal threads of the first tubular member. 
[00219] An apparatus for extracting geothermal energy from a subterranean source of geothermal 
energy has been described a borehole that traverses the subterranean sburce of geothennal energy, a 
fu^t casing string positioned within the borehole, and a second casing string positioned within the 
borehole that traverses the subterranean source of geothermal energy that overlaps with the first casing 
string. The interior diameter of a passage defined by the first and second casing strings is constant, and 
wherein at least one of the first and second casing strings include: a tubular sleeve comprising an 
external flange positioned between the ends of the tubular sleeve, a firist tubular member that receives 
an end of the tubular sleeve that abuts external flange that comprises Internal threads, and a second 
tubular member that receives another end of the tubular sleeve that abuts the external flange that 
comprises external threads that engage the internal threads of tiie first tubular member. 
[00220] An apparatus for extracting geothermal energy from a subterranean source of geothermal 
energy has been described that includes a borehole that traverses the subterranean source of geothennal 
energy, a first casing string positioned within the borehole, and a second casing string within the 
borehole that traverses the subterranean source of geothermal energy that overlaps with the first casing 
string. The first and second casing strings are radially expanded and plastically deformed within the 
borehole. The inside diameter of a passage defined by the first and second casing strings is constant, 
and at least one of the first and second casing strings include: a tubular sleeve comprising an internal 
flange positioned between the ends of the tubular sleeve, a furst tubular member received within an end 
of the tubular sleeve in abutment with the internal flange that comprises internal threads, a second 
tubular member received within another end of the tubular sleeve in abutment with the internal flange 
that comprises external threads that engage the internal threads of the first tubular member, the tubular 
sleeve is in circumferential tension, the first tubular member is in circumferential compression, the 
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second tubular member is in circumferential compression, a fluid tight seal is provided between the 
tubular sleeve and at least one of the first and second tubular members, and a fluid tight seal is 
provided between the threads of the first and second tubular members. 

[002211 ^ apparatus for extracting geothermal energy from a subterranean source of geothemial 
energy has been described that includes a borehole that traverses the subterranean source of geothermal 
energy, a first casing string positioned within the borehole, and a second casing string positioned 
within the borehole that traverses the subterranean source of geothermal energy that overlaps with the 
first casing string. The interior diameter of a passage defined by the first and second casing strings is 
constant, and at least one of the first and second casmg strings include: a tubular sleeve comprising an 
external flange positioned between the ends of the tubular sleeve, a first tubular member that receives 
an end of the tubular sleeve that abuts external flange that comprises internal threads, and a second 
tubular member that receives another end of the tubular sleeve that abuts the external flange that 
comprises external threads that engage the internal threads of the first tubular member. The tubular 
sleeve is in circumferential compression, the first tubular member is in circumferential tension, the 
second tubular member is in circumferential tension, a fluid tight seal is provided between the tubular 
sleeve and at least one of the first and second tubular members, and a fluid tight seal is provided 
between the threads of the first and second tubular members. 

[00222] A method has been described tliat includes coupling an end of a first tubular member to an 
end of a tubular sleeve, coupling an end of a second tubular member to another end of the tubular 
sleeve, coupling the ends of the first and second tubular members, injecting a pressurized fluid through 
the first and second tubular members, determining if any of the pressurized fluid leaks through the 
coupled ends of the first and second tubular members, and if a predetermined amount of the 
pressurized fluid leaks through the coupled ends of the first and second tubular members, then 
coupling a tubular sleeve to the ends of the first and second tubular members and radially expanding 
and plastically deforming only the portions of the first and second tubular members proximate the 
tubular sleeve. In an exemplary embodiment, radially expanding and plastically deforming only the 
portions of the first and second tubular members proximate the tubular sleeve includes displacing an 
expansion cone within and relative to the first and second tubular me<nbers. In an exemplary 
embodiment, radially expanding and plastically deforming only the portions of the first and second 
tubular members proximate the tubular sleeve includes applying radial pressure to the interior surfaces 
of the first and second tubular member proximate the tubular sleeve using a rotating member. 
[00223] A method has been described that includes coupling an end of a first tubular member to an 
end of a tubular sleeve, coupling an end of a second tubular member to another end of the tubular 
sleeve, coupling the ends of the first and second tubular members, radially expanding and plastically 
deforming the first tubular member and the second tubular member, and transmitting energy through 
the first and second tubular members. In an exemplary embodiment, the energy is electrical energy. In 
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an exemplary embodiment, the electrical energy is a communication signal. In an exemplary 
embodiment, the energy is thermal energy. In an exemplary embodiment, the energy is acoustic 
energy. In an exemplary embodiment, the energy is transmitted through the first and second tubular 
members prior to radially expanding and plastically deforming the first and second tubular members. 
In an exemplary embodiment, the energy is transmitted tlirough the first and second tubular members 
after radially expanding and plastically deforming the first and second tubular members. In an 
exemplary embodiment, the method further includes placing the tubular members in another structure, 
then radially expanding the tubular members, and transmitting energy ^through the first and second 
tubular members. 

[00224] A system has been described that includes a source of eneirgy, a borehole formed in the 
earth, a first tubular member positioned within the borehole operably coupled to the source of energy, a 
second tubular member positioned within the borehole coupled to the first tubular member, and a 
tubular sleeve positioned within the borehole coupled to the first and second tubular members. The 
first tubular member, second tubular member, and the tubular sleeve are plastically deformed into 
engagement with one another. In an exemplary embodiment, the sourpe of energy is a source of 
electrical energy. In an exemplary embodiment, the source of energy is a source of thermal energy. In 
an exemplary embodiment, the source of energy is a source of acoustic energy. 
[00225] A method of operating a well for extracting hydrocarbons fi-om a subterranean formation 
has been described that includes drilling a borehole into the earth that traverses the subterranean 
formation, positioning a wellbore casing in the borehole, transmitting energy through the wellbore 
casing, and extracting hydrocarbons from the subterranean formation. The wellbore casing includes a 
first tubular member, a second tubular member coupled to the first tubular member, and a tubular 
sleeve coupled to the fu^ and second tubular member. The first tubulfer member, the second tubular 
member, and the tubular sleeve are plastically deformed into engagement with one another. In an 
exemplary embodiment, the energy is electrical energy. In an exemplary embodiment, the energy is 
thermal energy. In an exemplary embodiment, the energy is acoustic etnergy, 
[00226] A method of extracting fluidic materials fi-om first and second producing subterranean 
formations traversed by a borehole has been described that includes coupling an end of a first tubular 
member to an end of a tubular sleeve, coupling an end of a second tubular member to another end of 
the first tubular sleeve, coupling the ends of the first and second tubular members, positioning the 
coupled first tubular member, second tubular member and first tubular sleeve within the borehole 
proximate the first producing subterranean formation, radially expanding and plastically deforming the 
fust ttibular member, the second tubular member, and the first tubular sleeve within the borehole, 
coupling an end of a third tubular member to an end of a second tubular sleeve, coupling an end of a 
fourth tubular member to another end of the second tubular sleeve, coupling the ends of the third and 
fourth tubular members, positioning the coupled third tubular member^ fourth tubular member and 
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second tubular sleeve within the radially expanded and coupled first tubular member, second tubular 
member, and first tubular sleeve and the borehole proximate the second producing subterranean 
formation, radially expanding and plastically deforming the third tubular member, the fourth tubular 
member, and the second tubular sleeve within tiie borehole, extracting fluidic materials from the first 
producing subterranean foraiation through an annular passage defined between the radially expanded 
and coupled first tubular member, second tubular member, and first tubular sleeve and the radially 
expanded and coupled third tubular member, fourth tubular member, aiid second tubular sleeve, and 
extracting fluidic materials from the second producing subterranean formation through a passage 
defined within the radially expanded and coupled third tubular member, fourth tubular member, and 
second tubular sleeve. In an exeniplary embodiment, the method further includes fluidicly sealing an 
annular passage defined between the radially expanded and coupled first tubular member, second 
tubular member, and first tubular sleeve and the borehole, and fluidicly sealing an annular passage 
defined between the radially expanded and coupled third tubular member, fourth tubular member, and 
second tubular sleeve and the borehole. 

[00227] A system for extracting fluidic materials from first and second producing subterranean 
formations traversed by a borehole has been described that includes mefens for coupling an end of a 
first tubular member to an end of a tubular sleeve, means for coupling an end of a second tubular 
member to another end of the fu-st tubular sleeve, means for coupling the ends of the fu^ and second 
tubular members, means for positioning the coupled first tubular member, second tubular member and 
first tubular sleeve within the borehole proximate the first producing subterranean formation, means for 
radially expanding and plastically defonning the first tubular member, the second tubular member, and 
the first tubular sleeve within the borehole, means for coupling an end df a third tubular member to axi 
end of a second tubular sleeve, means for coupling an end of a fourth tubular member to another end of 
the second tubular sleeve, means for coupling the ends of the third and fourth tubular members, means 
for positioning the coupled third tubular member, fourth tubular member and second tubular sleeve 
within die radially expanded and coupled first tubular member, second tubular member, and first 
tubular sleeve and the borehole proximate the second producing subterranean formation, means for 
radially expanding and plastically deforming the third tubular member, the fourth tubular member, and 
the second tubular sleeve within the borehole, means for extracting fluidic materials from the first 
producing subterranean formation through an annular passage defined between the radially expanded 
and coupled first tubular member, second tubular member, and first tubular sleeve and the radially 
expanded and coupled third tubular member, fourA tubular member, and second tubular sleeve, and 
means for extracting fluidic materials from the second producing subterranean formation through a 
passage defined within the radially expanded and coupled third tubular member, fourth tubular 
member, and second tubular sleeve. In an exemplary embodiment, the system fiirther includes means 
for fluidicly sealing an annular passage defined between the radially expanded and coupled first tubular 

62 



wo 2(104/009950 PCT/US2003/O20694 

member, second tubular member, and first tubular sleeve and the borehole, and means for fluidicly 
sealing an annular passage defined between the radially expanded and coupled third tubular member, 
fourtli tubular member, and second tubular sleeve and the borehole. 

(00228J It is understood that variations may be made in the foregoing without departing from the 
scope of the invention. For example, the teachings of the present illustrative embodiments may be 
used to provide a wellbore casing, a pipeline, or a structural support. Furthermore, the elements and 
teachings of the various illustrative embodiments may be combined in whole or in part in some or all of 
the illustrative embodiments. 

[00229] Although illustrative embodiments of the invention have been shown and described, a 
wide range of modification, changes and substitution is contemplated in the foregoing disclosure. In 
some instances, some features of the present invention may be employed without a corresponding use 
of the other features. Accordingly, it is appropriate that the appended claims be construed broadly and 
in a maimer consistent with the scope of the invention. 
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Claims 

What is claimed is: 

1. A method, comprising: 

coupling an end of a first tubular member to an end of a tubular sleeve; 
coupling an end of a second tubular member to another end of the tubular sleeve; 
coupling the ends of the furst and second tubular members; and 

radially expanding and plastically deforming the first tubular member and the second tubular 
member. 

2. The method of claim 1 , wherein the tubular sleeve comprises an internal flange. 

3 . The method of claim 2, wherein coupling the end of the first tubular member to the end of the 
tubular sleeve comprises: 

inserting the end of the first tubular member into the end of the tubular sleeve into abutment 
with the internal flange. 

4. The method of claim 3, wherein coupling tlie end of the second tubular member to the other 
end of the tubular sleeve comprises: 

inserting the end of the second tubular member into the other end of the tubular sleeve into 
abutment with the internal flange. 

5. The method of claim 2, wherein coupling the end of the second tubular member to tlie other 
end of the tubular sleeve comprises: 

inserting the end of the second tubular member into the other end of the tubular sleeve into 
abutment with the internal flange. 

6. The metliod of claim I , wherein the tubular sleeve comprises an external flange. 

7. The method of claim 6, wherein coupling the end of the first tubular member to the end of the 
tubular sleeve comprises: 

inserting the end of the tubular sleeve into the end of the first tubular member until the end of 
the first tubular member abuts the external flange. 

8. The method of claim 7, wherein coupling the end of the second tubular member to the other 
end of the tubular sleeve comprises: 

inserting the other end of the tubular sleeve into the end of the second tubular member until the 
end of the second tubular member abuts the external flange. 

9. The method of claim 6, wherein coupling tiie end of the second tubular member to the other 
end of the tubular sleeve comprises: 

inserting the other end of the tubular sleeve into the end of the second tubular member until the 
end of the second tubular member abuts the external flange. 

10. The method of claim 1 , wherein coupling the end of the first tubular member to the end of the 
tubular sleeve comprises: 
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inserting a retaining ring between the end of the first tubular member and the end of the 
tubular sleeve. 

1 1 . The method of claim 10, wherein coupling the end of the second tubular member to the other 
end of the tubular sleeve comprises: 

inserting another retaining ring between the end of the second tubular member and the other 
end of the tubular sleeve. 

12. The method of claim 1, wherein coupling the end of tlie second tubular member to the other 
end of the tubular sleeve comprises: 

inserting a retaining ring between the end of the first tubular member and the other end of the 
tubular sleeve. 

13. The method of claim 10, wherein the retaining ring is resilient 

14. The method of claim 1 1 , wherein the retaining ring and the other retaining ring are resilient. 

1 5 . The method of claim 1 2, wherein the retaining ring is resilient 

1 6. The method of claim 1 , wherein coupling the end of the first tiibular member to the end of the 
tubular sleeve comprises: 

deforming the end of the tubular sleeve. 

17. The method of claim 1 6, wherein coupling the end of the seccffid tubular member to the other 
end of the tubular sleeve comprises: 

deforming the other end of the tubular sleeve. 

18. The method of claim 1, wherein coupling the end of the second tubular member to the other 
end of the tubular sleeve comprises: 

deforming the otlier end of the tubular sleeve. 

19. The method of claim 1, wherein coupling the end of the fu^t tubular member to the end of the 
tubular sleeve comprises: 

coupling a retaining ring to the end of the first tubular member. 

20. The method of claim 19, wherein coupling the end of the second tubular member to the other 
end of the tubular sleeve comprises: 

coupling another retaining ring to the end of the second tubular member. 

2 1 . The method of claim 1, wherein coupling the end of the second tubular member to the other 
end of the tubular sleeve comprises: 

coupling a retaining ring to the end of the second tubular member. 

22. The method of claim 19, wherein the retaining ring is resilient. 

23 . The method of claim 20, wherein the retaining ring and the other retauiing ring are resilient 

24. The method of claim 21, wherein the retaining ring is resilient. 

25. The method of claim 1, wherein coupling the end of the first tubular member to the end of the 
tubular sleeve comprises: 
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heating the end of the tubular sleeve; and 

inserting the end of the first tubular member into the end of tfie tubular sleeve. 

26. The method of claim 25, wherein coupling the end of the second tubular member to the other 
end of the tubular sleeve comprises: 

heating the other end of the tubular sleeve; and 

inserting the end of the second tubular member into the other end of the tubular sleeve. 

27. The method of claim 1, wherein coupling the end of the second tubular member to the otlier 
end of the tubular sleeve comprises: 

heating the other end of the tubular sleeve; and 

inserting the end of the second tubular member into the other end of the tubular sleeve. 

28. The method of claim 1, wherein coupling the end of the first tubular member to the end of the 
tubular sleeve comprises: 

inserting the end of the first tubular member into the end of the tubular sleeve; and 
latching the end of the first tubular member to the end of the tubular sleeve. 

29. The method of claim 28, wherein coupling die end of the second tubular member to the other 
end of the tubular sleeve comprises: 

inserting the end of the second tubular member into the end of the tubular sleeve; and 
latching the end of the second tubular member to the other end of the tubular sleeve. 

30. The method of claim 1, wherein coupling the end of the second tubular member to the other 
end of the tubular sleeve comprises: 

inserting the end of the second tubular member into the end oif the tubular sleeve; and 
latching the end of the second tubular member to the other end of the tubular sleeve. 

31. The method of claim 1 , wherein the tubular sleeve further comprises one or more sealing 
members for sealing the interface between the tubular sleeve and at least one of the tubular members. 

32. The method of claim 1, further comprising: 
placing the tubular members in another structure; and 

then radially expanding and plastically deforming the first tubular member and the second 
tubular member. 

33 . The method of claim 32^ further comprising: 

radially expanding the tubular sleeve into engagement with the structure. 

34. The method of claim 32, furtfier comprising: 

sealing an annulus between the tubular sleeve and the other structure. 

35. The method of claim 32, wherein the other structure comprises a wellbore. 

36. The method of claim 32, wherein the other structure comprises a wellbore casing. 

37. The method of claim 1 , wherein the tubular sleeve further comprises a sealing element coupled 
to the exterior of the tubular sleeve. 
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38. The method of claim 1, wherein the tubular sleeve is metallic. 

39. The method of claim 1 , wherein the tubular sleeve is non-metallic. 

40. The method of claim 1 , wherein the tubular sleeve is plastic. 

4 1 . The method of claim 1 , wherein the tubular sleeve is ceramic. 

42 . The method of claim 1 , further comprising: 
breaking the tubular sleeve. 

43 . The method of claim 1 , wherein the tubular sleeve includes one or more longitudinal slots, 

44 . The method of claim 1 , wherein the tubular sleeve includes one or more radial passages. 

45. The method of claim 1, wherein radially expanding and plastically deforming the first tubular 
member, the second tubular member, and the tubular sleeve comprises: 

displacing an expansion cone within and relative to the first and second tubular members. 

46. The method of claim 1 , wherein radially expanding and plastically deforming the first tubular 
member, the second tubular member, and the tubular sleeve comprises: 

applying radial pressure to the interior surfaces of the first and second tubular member using a 
rotating member. 

47. The method of claim 1 , further comprising: 

amorphously bonding the first and second tubular members during the radial expansion and 
plastic deformation of the first and second tubular members. 

48. The method of claim 1, further comprising: 

welding the first and second tubular members during the radial expansion and plastic 
deformation of the first and second tubular members. 

49. The method of claim 1, further comprising: 

providing a fluid tight seal within the threaded coupling between the first and second tubular 
members during the radial expansion and plastic deformation of the first and second 
tubular members. 

50. The method of claim 1, further comprising: 
placing the tubular sleeve in circumferential tension; 

placing the end of the first tubular member in circumferential compression; and 
placing the end of the second tubular member in circumferential compression. 

5 1 . The method of claim 1 , further comprising: 

placing the tubular sleeve in circumferential compression; 

placing the end of the first tubular member in circumferential tension; and 

placing the end of the second tubular member in circumferential tension. 

52. The method of claim 1 , wherein radially expanding and plastjcally deforming the first tubular 
member and the second tubular member comprises: 

radially expanding and plastically deforming only the portions of the first and second members 
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proximate the tubular sleeve. 

53. The method of claim 52, further comprising: 

providing a fluid tight seal between the tubular sleeve and at least one of the first and second 
tubular members. 

54. The method of claim 1 , wherein the first tubular member comprises internal threads; and 
wherein the second tubular member comprises external threads that engage the internal threads of the 
first tubular member. 

55. The method of claim 54, wherein radially expanding and plastically deforming the first tubular 
member and the second tubular member comprises: 

radially expanding and plastically defonning only the portions of the first and second members 
proximate the threads of the first and second Uibular members. 

56. The method of claim 55, fiirtiier comprising: 

providing a fluid tight seal between the threads of the first and second tubular members. 

57. The method of claim 55, fiirther comprising: 

providing a fluid tight seal between the tubular sleeve and at least one of the first and second 
nibular members. 

58. The method of claim 1 , wherein the first and second tubular members comprise wellbore 
casings. 

59. The method of claim I , wherein the first and second tubular members comprise pipes. 

60. A method, comprising: 

providing a tubular sleeve comprising an internal flange positioned between the ends of the 
tubular sleeve; 

inserting an end of a first tubular member into an end of the tubular sleeve into abutment with 
the internal flange; 

inserting an end of a second tubular member into another end of the tubular sleeve into 

abutment the internal flange; 
threadably coupling the ends of the first and second tubular members; 
radially expanding and plastically deforming the first tubular member and the second tubular 

member; 

placing the tubular sleeve in circumferential tension; 

placing the end of the first tubular member in circumferential compression; and 
placing the end of the second tubular member in circumferential compression. 
61. A method, comprising: 

providing a tubular sleeve comprising an external flange positioned between the ends of the 
tubular sleeve; 

inserting an end of the tubular sleeve into an end of a first tubular member until the end of the 
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first tubular member abuts with the external flange; 
inserting another end of the tubular sleeve into an end of the second tubular member until the 

end of the second tubular member abuts the external flange; 
threadably coupling the ends of the first and second tubular members; 
radially expanding and plastically deforming the first tubular member and the second tubular 

member, 

placing the tubular sleeve in circumferential compression; 

placing the end of the first tubular member in circumferential tension; and 

placing the end of tlie second tubular member in circumferential tension. 

62. A method, comprising: 

providing a tubular sleeve comprising an internal flange positioned between the ends of the 
tubular sleeve; 

inserting an end of a first tubular member into an end of the tubular sleeve into abutment with 
the internal flange; 

inserting an end of a second tubular member into another end of the tubular sleeve into 

abutment the internal flange; 
threadably coupling the ends of the first and second tubular members; 
radially expanding and plastically deforming only the portions of the first tubular member and 

the second tubular member proximate the tiireads of the first and second tubular 

members; 

placing the tubular sleeve in circumferential tension; 

placing the end of the first tubular member in circumferential oompression; and 
placing the end of the second tubular member in circumferential compression. 

63. A method, comprising: 

providing a tubular sleeve comprising an external flange positioned between the ends of the 
tubular sleeve; 

inserting an end of the tubular sleeve into an end of a first tubular member until the end of the 

first tubular member abuts with the external flange; 
inserting another end of the tubular sleeve into an end of the second tubular member until the 

end of the second tubular member abuts the external flange; 
threadably coupling the ends of the first and second tubular members; 
radially expanding and plastically defonning only the portions of the first tubular member and 

the second tubular member proximate the threads of the first and second tubular 

members; 

placing the tubular sleeve in circumferential compression; 

placing the end of the first tubular member in circumferential tension; and 
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placing the end of the second tubular member in circumferential tension. 

64. An apparatus, comprising: 
a tubular sleeve; 

a first tubular member coupled to an end of the tubular sleeve; and 
a second tubular member coupled to another end of the tubular sleeve and the first tubular 
member. 

65. The apparatus of claim 64, 

w^herein the tubular sleeve is in circumferential tension; 

wherein the end portion of the first tubular member is in circumferential compression; and 
wherein the end portion of the second tubular member is in circumferential compression. 

66. Tlie apparatus of claim 64, 

wherein the tubular sleeve is in circumferential compression; 

wherein the end portion of the first tubular member is in circumferential tension; and 
wherein the end portion of the second tubular member is in circumferential tension. 

67. The apparatus of claim 64, wherein the tubular sleeve comprises an internal flange. 

68. The apparatus of claim 67, wherein the end portion of the first tubular member is received 
within an end of the tubular sleeve; and wherein the end portion of the second tubular member is 
received within another end of the tubular sleeve. 

69. The apparatus of claim 68, wherein the end portions of the first and second tubular members 
abut the internal flange of the tubular sleeve. 

70. The apparams of claim 67, wherein the end portion of the first tubular member is received 
within an end of the tubular sleeve. 

71. The apparatus of claim 70, wherein the end portions of the first and second tubular members 
abut the internal flange of the tubular sleeve. 

72. The apparatus of claim 67, wherein the end portion of the second tubular member is received 
within an end of the tubular sleeve. 

73 . The apparatus of claim 72, wherein the end portions of the first and second tubular members 
abut the internal flange of the tubular sleeve. 

74. The apparatus of claim 67, wherein the internal flange of the tubular sleeve is positioned 
between the ends of the tubular sleeve. 

75. The apparatus of claim 67, wherein the internal flange of the tubular sleeve is positioned at an 
end of the tubular sleeve. 

76. The apparatus of claim 64, wherein the tubular sleeve comprises an external flange. 

77. The apparatus of claim 76, wherein an end portion of the tubular sleeve is received within the 
first tubular member; and wherein another end portion of the tubular sleeve is received within the end 
portion of the second tubular member. 
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78. The apparatus of claim 77, wherein the end portions of the first and second tubular members 
abut the external flange of the tubular sleeve. 

79. The apparatus of claim 76, wherein an end portion of the tubular sleeve is received within the 
end portion of the first tubular member. 

80. The apparatus of claim 79, wherein the end portions of the first and second tubular members 
abut the external flange of the tubular sleeve. 

81. The apparatus of claim 76, wherein an end portion of the tubular sleeve is received within the 
end portion of the second tubular member. 

82. The apparatus of claim 81, wherein the end portions of the fir^t and second tubular members 
abut the external flange of the tubular sleeve. 

83 . The apparatus of claim 76, wherein the external flange of the tubular sleeve is positioned 
between the ends of the tubular sleeve. 

84. The apparatus of claim 76, wherein the external flange of the tubular sleeve is positioned at an 
end of the tubular sleeve. 

85. The apparatus of claim 64, wherein the tubular sleeve further comprises one or more sealing 
members for sealing the interface between the tubular sleeve and at least one of the tubular members. 

86. The apparatus of claim 64, further comprising: 

a retaining ring positioned between the end of the first tubular member and the end of the 
tubular sleeve. 

87. The apparatus of claim 86, further comprising: 

another retaining ring positioned between the end of the second tubular member and the other 
end of the tubular sleeve. 

88. The apparatus of claim 64, further comprising: 

a retaining ring positioned between the end of the first tubular member and the other end of the 
tubular sleeve. 

89. The apparatus of claim 86, wherein the retaining ring is resilient 

90. The apparatus of claim 87, wherein the retaining ring and the other retainmg ring are resilient 

9 1 . The apparatus of claim 88, wherein the retaining ring is resilient 

92. The apparatus of claim 64, wherein the end of the tubular sleeve is deformed onto the end of 
the first tubular member. 

93 . The apparatus of claim 92, wherein the other end of die tubular sleeve is defomied onto the 
end of the second tubular member. 

94. The apparatus of claim 64, wherein the other end of the tubular sleeve is deformed onto tlie 
end of the second tubular member. 

95. The apparatus of claim 64, further comprising: 

a retaining ring coupled to the end of the first tubular member for retaining the tubular sleeve 
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onto the end of the first tubular member. 

96. The apparatus of claim 95, further comprising: 

another retaining ring coupled to the end of the second tubular member for retaining the other 
end of the tubular sleeve onto the end of the second tubular member. 

97. The apparatus of claim 64, further comprising: 

a retaining ring coupled to the end of the second tubular member for retainmg the other end of 
the tubular sleeve onto the end of the second tubular member. 

98. The apparatus of claim 95, wherein the retaining ring is resilient 

99. The apparatus of claim 96, wherein the retaining ring and thej other retaining ring are resilient 

100. The apparatus of claim 97, wherein the retaining ruig is resilient. 

101. The apparatus of claim 64, further comprising: 

a locking ring for coupling the end of the first tubular member to the end of the tubular sleeve. 

1 02. The apparatus of claim 101, further comprising: 

another locking ring for coupling the end of the second tubular member to the other end of the 
tubular sleeve. 

1 03 . The apparatus of claim 64, further comprising: 

a locking ring for coupling the end of the second tubular member to the other end of the 
tubular sleeve. 

1 04. The apparatus of claim 64, further comprising: 

a structure for receiving the first and second tubular members and the tubular sleeve; 
wherein the tubular sleeve contacts the interior surface of the structure. 

1 05. The apparatus of claim 104, wherein the tubular sleeve further comprises: 

a sealing member for fluidicly sealing the interface between tfie tubular sleeve and the 
structure. 

1 06. The apparatus of claim 1 04, wherein the other structure comprises a wellbore. 

107. The apparatus of claim 104, wherein the other structure comprises a wellbore casing. 

1 08. The apparatus of claim 64, wherein the tubular sleeve further comprises a sealing element 
coupled to the exterior surface of the tubular sleeve. 

1 09. The apparatus of claim 64, wherein the tubular sleeve is metallic. 

1 10. The apparatus of claim 64, wherein the tubular sleeve is non-metallic. 

111. The apparatus of claim 64, wherein the tubular sleeve is plastic. 

1 12. The apparatus of claim 64, wherein the tubular sleeve is ceramic. 

113. The apparatus of claim 64, wherein the tubular sleeve is frangible. 

1 14. The apparatus of claim 64, wherein the tubular sleeve comprises one or more longitudinal 
slots. 

115. The apparatus of claim 64, wherein the tubular sleeve comprises one or more radial passages. 
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1 1 6. The apparatus of claim 64, wherein the first and second tubular members are amorphously 
bonded. 

117. The apparatus of claim 64, wherein the first and second tubular members are welded. 

118. The apparatus of claim 64, wherein only the portions of the first and second tubular members 
proximate the tubular sleeve are plastically deformed. 

1 1 9. The apparatus of claim 1 1 8, wherein a fluid tight seal is provided between the tubular sleeve 
and at least one of the first and second tubular members. 

1 20. The apparatus of claim 64, wherein the first tubular member comprises internal threads; and 
wherein the second tubular member comprises external threads that engage the internal threads of the 
first tubular member. 

121 . The apparatus of claim 120, wherein only the portions of the first and second members 
proximate the threads of the first and second tubular members are plastically deformed. 

122. The apparatus of claim 121, wherein a fluid tight seal is provided between the threads of the 
first and second tubular members. 

123. The apparatus of claim 121, wherein a fluid tight seal is provided between the tubular sleeve 
and at least one of the first and second tubular members. 

1 24. An apparatus, comprising: 

a tubular sleeve comprising an internal flange positioned between the ends of the tubular 
sleeve; 

a first tubular member received within an end of the tubular sleeve in abutment with the 

internal flange that comprises internal threads; and 
a second tubular member received within another end of the tubular sleeve in abutment with 

the internal flange that comprises external threads that engage the internal threads of 

the first tubular member; 
wherein the tubular sleeve is in circumferential tension; 
wherein the end of first tubular member is in circumferential compression; and 
wherein the end of the second tubular member is in circumferential compression. 

1 25. An apparatus, comprising: 

a tubular sleeve comprising an external flange positioned between the ends of the tubular 
sleeve; 

a first tubular member that receives an end of the tubular sleeve and abuts the external flange 

that comprises internal threads; and 
a second tubular member that receives another end of the tubular sleeve that abuts the external 

flange that comprises external threads that engage the internal threads of the first 

tubular member; 
wherein the tubular sleeve is in circumferential compression; 
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wherein the first tubular member is in circumfereritial tension; and 
wherein the second tubular member is in circumferential tension. 
126. An apparatus, comprising: 

a tubular sleeve comprising an internal flange positioned between the ends of the tubular 
sleeve; 

a first tubular member received within an end of the tubular sleeve in abutment with the 

internal flange that comprises internal threads; and 
a second tubular member received within another end of the tubular sleeve in abutment with 

the internal flange that comprises external threads that engage the internal threads of 

the first tubular member; 
wherein the tubular sleeve is in circumferential tension; 
wherein the end of first tubular member is in circumferential compression; 
wherein the end of tlie second tubular member is in circumferential compression; 
wherein a fluid tight seal is provided between the tubular sleeve and at least one of the first and 

second tubular members; and 
wherein a fluid tight seal is provided between the threads of the first and second tubular 

members. 

127. An apparatus, comprising: 

a tubular sleeve comprising an external flange positioned between the ends of the tubular 
sleeve; 

a first tubular member that receives an end of the tubular sleeye and abuts the external flange 

that comprises internal threads; and 
a second tubular member that receives another end of the tubular sleeve that abuts the external 

flange that comprises external threads that engage the internal threads of the first 

tubular member; 
wherein the tubular sleeve is in circumferential compression; 
wherein the first tubular member is in circumferential tension; 
wherein the second tubular member is in circumferential tension; 

wherein a fluid tight seal is provided between the tubular sleeve and at least one of the first and 

second tubular members; and 
wherein a fluid tight seal is provided between the threads of the first and second tubular 

members. 

128. A metliod of extracting geothermal energy from a subterranean source of geothermal energy, 
comprising: 

drilling a borehole that traverses the subterranean source of geothermal energy; 
positioning a first casing string within the borehole; 
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radially expanding and plastically defonning the fii^t casing string within the borehole; 
positioning a second casing string within the borehole that traverses the subterranean source of 
geothermal energy; 

overlapping a portion of the second casing string with a portion of the first casing string; 
radially expanding and plastically defonning the second casing string within the borehole; and 
extracting geothermal energy from the subterranean source of geothermal energy using the first 
and second casing strings. 

129. The metliod of claim 128, wherein the interior diameter of a passage defined by the first and 
second casing strings is constant. 

130. The method of claim 128, wherein at least one of the first and second casing strings comprise: 
a tubular sleeve; 

a first tubular member coupled to an end of the tubular sleeve comprising internal threads at an 
end portion; and 

a second tubular member coupled to another end of the tubular sleeve comprising external 

threads at an end portion that engage the internal threads of the end portion of the first 
tubular member. 

131. A method of extracting geothermal energy from a subterranean source of geothermal energy, 
comprising: 

drilling a borehole that traverses the subterranean source of geothermal energy; 
positioning a first casing string within the borehole; 

radially expanding and plastically deforming the first casing string within the borehole; 
positioning a second casing string within the borehole that traverses the subterranean source of 
geothermal energy; 

overlapping a portion of the second casing string with a portion of the first casing string; 
radially expanding and plastically deforming the second casing string within the borehole; and 
extracting geothermal enei^ from the subterranean source of geothermal energy using the first 

and second casing strings; 
wherein the interior diameter of a passage defined by the first and second casing strings is 

constant; and 

wherein at least one of the fu^t and second casing strings comprise: 

a tubular sleeve comprising an internal flange positioned between the ends of the 
tubular sleeve; 

a first tubular member received within an end of the tubular sleeve in abutment with 
the internal flange that comprises internal threads; and 

a second tubular member received within another end of the tubular sleeve in 

abutment with the internal flange that comprises external threads that engage 
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the internal threads of the first tubular member. 
132. A method of extracting geothemaal energy firom a subterranean source of geothermal energy, 
coniprising: 

drilling a borehole that traverses the subterranean source of geothermal energy; 
positioning a first casing string witliin the borehole; 

radially expanding and plastically defomiing the first casing string within the borehole; 
positioning a second casing string within the borehole that traverses the subterranean source of 
geothermal energy; 

overlapping a portion of the second casing string with a portion of the first casing string; 
radially expanding and plastically deforming the second casing string within the borehole; and 
extracting geothermal energy from the subterranean source of geothermal energy using the first 

and second casing strings; 
wherein the interior diameter of a passage defined by the first and second casing strings is 

constant; and 

wherein at least one of the first and second casing strings comprise: 

a tubular sleeve comprising an external flange positioned between the ends of the 
tubular sleeve; 

a first tubular member that receives an end of the tubular sleeve that abuts external 

flange that comprises internal threads; and 
a second tubular member that receives another end of the tubular sleeve that abuts the 
external flange that comprises external threads that engage the internal threads 
of the first tubular member. 
133. A method of extracting geothermal energy from a subterranean source of geothermal energy, 
comprising: 

drilling a borehole that traverses the subterranean source of gcothennal energy; 
positioning a first casing string within the borehole; 

radially expanding and plastically deforming the first casmg string within the borehole; 
positioning a second casing string within tiie borehole that traverses the subterranean source of 
geothermal energy; 

overlapping a portion of the second casing string with a portion of the first casing string; 
radially expanding and plastically deforming the second casing string within the borehole; and 
extracting geothermal energy from the subterranean source of geothermal energy using the first 

and second casing strings; 
wherein the interior diameter of a passage defined by the first and second casing strings is 

constant; and 

wherein at least one of the first and second casing strings comprise: 
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a tubular sleeve comprising an internal flange positioned between the ends of the 
tubular sleeve; 

a first tubular member received within an end of the tubular sleeve in abutment with 

the internal flange that comprises internal threads; and 
a second tubular member received within another end of the tubular sleeve in 

abutment with the internal flange that comprises external threads that engage 

the internal threads of the first tubular member; 
wherein the tubular sleeve is in circumferential tension; 
wherein the first tubular member is in circumferential compression; 
wherein the second tubular member is in circumferential compression; 
wherein a fluid tight seal is provided between the tubular sleeve and at least one of the 

first and second tubular members; and 
wherein a fluid tight seal is provided between the threads of the first and second 

tubular members. 

134. A method of extracting geotliermal energy from a subterranean source of geothermal energ}', 
comprising: 

drilling a borehole that traverses the subterranean source of geothermal energy; 
positioning a first casing string within the borehole; 

radially expanding and plastically deforming the first casing string within the borehole; 
positioning a second casing string within the borehole that traverses the subterranean source of 
geothermal energy; 

overlapping a portion of the second casing string with a portion of the fu^t casing string; 
radially expanding and plastically deforming the second casing string within the borehole; and 
extracting geothermal energy from the subterranean source of geodiermal energy using the first 

and second casing strings; 
wherein the interior diameter of a passage defined by the first and second casing strings is 

constant; and 

wherein at least one of the first and second casing strings comprise: 

a tubular sleeve comprising an external flange positioned between the ends of the 
tubular sleeve; 

a first tubular member that receives an end of the tubular sleeve that abuts external 

flange that comprises internal threads; and 
a second tubular member that receives another end of the tubular sleeve that abuts the 

external flange that comprises external threads that engage the internal threads 

of the fu^ tubular member; 
wherein the tubular sleeve is in circumferential compression; 
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wherein the first tubular member is in circumferential tension; 

wherein the second tubular member is in circumferential tension; 

wherein a fluid tight seal is provided between the tubular sleeve and at least one of the 

first and second tubular members; and 
wherein a fluid tight seal is provided between the threads of the furst and second 

tubular members. 

135. An apparatus for extracting geothermal energy from a subterranean source of geothermal 
energy, comprising: 

a borehole that traverses the subterranean source of geothermal energy; 
a first casing string positioned within the borehole; and 

a second casing positioned within the borehole that overlaps witli the first casing string that 

traverses the subterranean source of geothermal energy; 
wherein the first casing string and the second casing string are radially expanded and 

plastically deformed within the borehole. 

136. The apparatus of claim 135, wherein the interior diameter of a passage defined by the first and 
second casing strings is constant. 

1 37. The apparatus of claim 135, wherein at least one of the first aad second casing strings 
comprise: 

a tubular sleeve; 

a first tubular member coupled to an end of the tubular sleeve comprising internal threads at an 
end portion; and 

a second tubular member coupled to another end of the tubular sleeve comprising external 

threads at an end portion that engage the internal threads of the end portion of the first 
tubular member. 

138. An apparatus for extracting geothermal energy from a subterranean source of geothermal 
energy, comprising: 

a borehole that traverses the subterranean source of geothermal energy; 
a first casing string positioned within the borehole; 

a second casing string within the borehole that traverses the subterranean source of geothennal 

energy that overlaps with the first casing string; 
wherein the first and second casing strings are radially expanded and plastically deformed 

within the borehole; 

wherein the inside diameter of a passage defined by the first and second casing strings is 
constant; and 

wherein at least one of the first and second casing strings comprise: 

a tubular sleeve comprising an internal flange positioned between the ends of the 
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tubular sleeve; 

a first tubular member received within an end of the tubular sleeve in abutment with 

the internal flange that comprises internal threads; and 
a second tubular member received within another end of the tubular sleeve in 

abutment with the internal flange that comprises external threads that engage 
the internal threads of the first tubular member. 
1 39. An apparatus for extracting geothermal energy from a subterranean source of geothermal 
energy, comprising: 

a borehole that traverses the subterranean source of geothermal energy; 
a first casing string positioned within the borehole; and 

a second casing string positioned within the borehole that traverses the subterranean source of 

geothermal energy that overlaps with the first casing string; 
wherein the interior diameter of a passage defined by tlie first and second casing strings is 

constant; and 

wherein at least one of the first and second casing strings comprise: 

a tubular sleeve comprising an external flange positioned between the ends of the 
tubular sleeve; 

a first tubular member that receives an end of the tubular sleeve that abuts external 

flange that comprises internal threads; and 
a second tubular member that receives another end of the tubular sleeve that abuts the 
external flange that comprises external threads that engage the internal threads 
of the first tubular member. 
1 40. An apparatus for extracting geothermal energy firom a subterranean source of geothermal 
energy, comprising: 

a borehole that traverses the subterranean source of geothermal energy; 
a first casing string positioned within the borehole; 

a second casing string within the borehole that traverses the subterranean source of geothermal 

energy that overlaps with the first casing string; 
wherein the first and second casing strings are radially expanded and plastically deformed 

within the borehole; 

wherein the inside diameter of a passage defined by the first and second casing strings is 
constant; and 

wherein at least one of the first and second casing strings comprise: 

a tubular sleeve comprising an internal flange positioned between the ends of the 
tubular sleeve; 

a first tubular member received within an end of the tubular sleeve in abutment with 
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the internal flange that comprises internal threads; 
a second tubular member received within another end of the tubular sleeve in 

abutment with die internal flange that comprises external threads that engage 

the internal threads of the first tubular member; 
wherein the tubular sleeve is in circumferential tension; 
wherein the first tubular member is in circumferential compression; 
wherein the second tubular member is in circumferential compression; 
wherein a fluid tight seal is provided between the tubular sleeve and at least one of the 

first and second tubular members; and 
wherein a fluid tight seal is provided between the threads of the first and second 

tubular members. 

141. An apparatus for extracting geothermal energy fi-om a subterranean source of geothermal 
energy, comprising: 

a borehole that traverses the subterranean source of geothemial energy; 

a first casing string positioned within the borehole; and 

a second casing string positioned within the borehole that traverses the subterranean source of 

geothermal energy that overlaps with the first casing string; 
wherein the interior diameter of a passage defined by the first and second casing strings is 

constant; and 

wherein at least one of the first and second casing strings comprise: 

a tubular sleeve comprising an external flange positioned between the ends of the 
tubular sleeve; 

a first tubular member that receives an end of the tubular sleeve that abuts external 

flange that comprises internal threads; 
a second tubular member that receives another end of the tubular sleeve that abuts the 

external flange that comprises external threads that engage the internal threads 

of the first tubular member, 
wherein the tubular sleeve is in circumferential comfH-ession; 
wherein the first tubular member is in circumferential tension; 
wherein the second tubular member is in circumferential tension; 
wherein a fluid tight seal is provided between the tubular sleeve and at least one of the 

first and second tubular members; and 
wherein a fluid tight seal is provided between the threads of the first and second 

tubular members. 
142. A method, comprising: 

coupling the ends of first and second tubular members; 
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injecting a pressurized fluid through the first and second tubular members; 

determining if any of the pressurized fluid leaks through the coupled ends of the first and 
second tubular members; and 

if a predetermined amount of the pressurized fluid leaks through the coupled ends of the first 
and second tubular members, then coupling a tubular sleeve to the ends of the fu^t and 
second tubular members and radially expanding and plastically deforming only the 
portions of the first and second tubular members proximate the tubular sleeve. 

143. The method of claim 142, wherein radially expanding and plastically deforming only the 
portions of Ae first and second tubular members proximate the tubular sleeve comprises: 

displacing an expansion cone within and relative to the first and second tubular members. 

144. The method of claim 142, wherein radially expanding and plastically deforming only the 
portions of the first and second tubular members proximate the tubular sleeve comprises: 

applying radial pressure to the interior surfaces of the first and second tubular member 
proximate the tubular sleeve using a rotating member. 

1 45. The method of claim 1 , further comprising: 

transmitting energy through the fu^t and second tubular members. 

146. The method of claim 145, wherein the energy comprises electrical energy. 

147. The method of claim 146, wherein the electrical energy comprises a communication signal. 

148. The method of claim 145, wherein the energy comprises thermal energy. 

149. The method of claim 145, wherein the energy comprises acoustic energy. 

1 50. The method of claim 145, wherein the energy is transmitted through the first and second 
tubular members prior to radially expanding and plastically deforming the first and second tubular 
members. 

151. The method of claim 145, wherein the energy is transmitted through the fu^ and second 
tubular members after radially expanding and plastically deforming the first and second tubular 
members. 

1 52. The method of claim 32, fiirther comprising: 

transmitting energy through the first and second tubular members. 

1 53 . The method of claim 1 52, wherein the energy comprises electrical energy. 

154. The method of claim 153, wherein the electrical energy comprises a communication signal. 

155. The method of claim 1 52, wherein the energy comprises thenftal energy. 

1 56. The method of claim 1 52, wherein the energy comprises acoustic energy. 

1 57. The method of claim 152, wherein the energy is transmitted through tiie first and second 
tubular members prior to radially expanding and plastically deforming the first and second tubular 
members. 

158. The method of claim 152, wherein the energy is transmitted through the first and second 
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tubular members after radially expanding and plastically deforming the first and second tubular 
members. 

1 59. A system comprising: 
a source of energy; 

a borehole formed in the earth; 

a first tubular member positioned within the borehole operably coupled to the source of 
energy; 

a second tubular member positioned within the borehole coupled to the first tubular member; 
and 

a tubular sleeve positioned within the borehole coupled to the first and second tubular 
members; 

wherein the first tubular member, second tubular member, and the tubular sleeve are plastically 
deformed into engagement with one another. 

1 60. The system of claim 1 59, wherein the source of energy comprises a source of electrical energy. 

161. The system of claim 1 59, wherein the source of energy comprises a source of thermal energy. 

1 62. The system of claim 1 59, wherein the source of energy comprises a source of acoustic energy. 

163. A method of operating a well for extracting hydrocarbons firoan a subterranean formation, 
comprising: 

drilling a borehole into the earth that traverses the subterranean formation; 
positioning a wellbore casing in the borehole; 
transmitting energy through the wellbore casing; and 
extracting hydrocarbons from the subterranean formation; 
wherein the wellbore casing comprises: 
a first tubular member; 

a second tubular member coupled to the first tubular; member; and 
a tubular sleeve coupled to the first and second tubular member; and 
wherein the first tubular member, the second tubular member, and the tubular sleeve are 
plastically deformed into engagement with one another. 

1 64. The method of claun 163, wherein the energy comprises electrical energy. 

1 65. The system of claim 1 63, wherein the energy comprises thermal energy. 

166. The system of claim 163, wherein the energy comprises acoustic energy. 

167. A method of extracting fluidic materials fix>m first and second producing subterranean 
formations traversed by a borehole, comprising: 

coupling an end of a first tubular member to an end of a tubular sleeve; 

coupling an end of a second tubular member to another end of the first tubular sleeve; 

coupling the ends of the first and second tubular members; 
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positioning the coupled first tubular member, second tubular member and first tubular sleeve 
within the borehole proximate the first producing subterranean formation; 

radially expanding and plastically deforming the first tubular member, the second tubular 
member, and the first tubular sleeve within the borehole; 

coupling an end of a third tubular member to an end of a second tubular sleeve; 

coupling an end of a fourth tubular member to another end of the second tubular sleeve; 

coupling the ends of the third and fourth tubular members; 

positioning the coupled third tubular member, fourth tubular member and second tubular 

sleeve within the radially expanded and coupled first tubular member, second tubular 
member, and first tubular sleeve and the borehole proximate the second producing 
subten*anean formation; 

radially expanding and plastically deforming the third tubular member, the fourth tubular 
member, and the second tubular sleeve within the borehole; 

extracting fluidic materials fi-om the first producing subterranean formation through an annular 
passage defined between the radially expanded and coupled first tubular member, 
second tubular member, and first tubular sleeve and the radially expanded and coupled 
third tubular member, fourth tubular member, and second tubular sleeve; and 

extracting fluidic materials fi-om die second producing subterranean formation through a 
passage defined within the radially expanded and coupled third tubular member, 
fourth tubular member, and second tubular sleeve. 

1 68 . The method of claim 1 67, further comprising: 

fluidicly sealing an annular passage defined between the radially expanded and coupled first 

tubular member, second tubular member, and first tubular sleeve and the borehole; and 

fluidicly sealing an annular passage defined between the radially expanded and coupled third 
tubular member, fourth tubular member, and second tubular sleeve and the borehole. 

169. A system for extracting fluidic materials from first and second producing subterranean 
formations traversed by a borehole, comprising: 

means for coupling an end of a first tubular member to an end of a tubular sleeve; 
means for coupling an end of a second tubular member to another end of the first tubular 
sleeve; 

means for coupling the ends of the first and second tubular members; 

means for positioning the coupled first tubular member, second tubular member and first 

tubular sleeve within the borehole proximate the first producing subterranean 

formation; 

means for radially expanding and plastically deforming the first tubular member, the second 
tubular member, and the first tubular sleeve within the borehole; 
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means for coupling an end of a third tubular member to an end of a second tubular sleeve; 
means for coupling an end of a fourth tubular member to another end of the second tubular 
sleeve; 

means for coupling the ends of the third and fourth tubular members; 

means for positioning the coupled third tubular member, fourth tubular member and second 
tubular sleeve within the radially expanded and coupled first tubular member, second 
tubular member, and first tubular sleeve and the borehole proximate the second 
producing subterranean formation; 

means for radially expanding and plastically deforming the thini tubular member, the fourth 
tubular member, and the second tubular sleeve within the borehole; 

means for extracting fluidic materials from the first producing! subterranean formation through 
an annular passage defined between the radially expanded and coupled first tubular 
member, second tubular member, and first nibular sleeve and the radially expanded 
and coupled third tubular member, fourth tubular member, and second tubular sleeve; 
and 

means for extracting fluidic materials from the second producing subterranean formation 

through a passage defined within the radially expanded and coupled third tubular 

member, fourth tubular member, and second tubular sleeve. 
70. Hie system of claim 169, further comprising: 

means for fluidicly sealing an annular passage defined between the radially expanded and 

coupled first tubular member, second tubular member, and first tubular sleeve and the 

borehole; and 

means for fluidicly sealing an annular passage defined between the radially expanded and 

coupled third tubular member, fourth tubular member, and second tubular sleeve and 
the borehole. 
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AMENDED CLAIMS 
[received by the International Bureau on 09 January 2004 (09.01.04); 
original claim 64 cancelled; original claims 65, 67, 76, 8S, 86, 88, 92, 94, 95, 97, 
101, 103, 104, 106, 118 and 120 amended; remaining claim$ unchanged (18 pages)] 

placing the end of the second tubular member in circumferential tension. 

64. Cancelled 

65. An ^paratus, comprising: 
a tubular sleeve; 

a first tubular member coupled to an end of the tnbular sleeve; ani 
a second tubular member coupled to another end of the tub^ilar sleeve and the first tubniar 
member, 

wherein ^e tubular sleeve is in circumferential tension; 

wherein the end portion of the first tubular member is in circumfefcntia] compression; and 
wherein 4e end portion of the second tdjularmember is in circuxflferential compression. 

66. An apparatus^ comprising: 
a tubular sleev^ 

a tubular member coupled to an end of the tubular sleeve; and 
a second twbular member coupled to anoilicr end of the tubular sleeve and the first tubular 
member, 

wherein the tubular sleeve is in circumfefrential compression; 

wherein the end portion of the first tubutar member is in circumferential tension; and 

wherein the end portion of the second tubular member is in circumferential tension. 

67. An apparatus, comprising: 
a tubular sleeve; 

a first tubular member coupled to an endlof the tubular sleeve; and 
a second tubular member coupled to another end of the tubular sldeve and the first tubular 
member, 

wherein the tubular sleeve comprises an internal flange. 

68. The apparatus of claim 67> wherem the end portion of the first tubular member is received 
withm an end of the tubular sleeve; and wherein the end portion of the second tubular member is 
received within another end of the tubular sleeve. 

69. The apparatus of claim 58, wherein the end portions of the first and second tubular members 
abut the internal flange of the tubular sleeve. 

70. The apparatus of claim 67, wherein the end portion of ihe first tubular jnember is received 
wi^in an end of the tubular sleeve. 

7 1 . The apparatus of clahn 70, wherein the end portions of the first and second tubular members 
abut the mtmial flange of the tubular sleeve. 

72. The apparatus of claim 67, wherein the end portion of the second tubular member is reoeived 
within an end of the tubular sleeve. 

73. The apparatus of claim 72, wherein the eiid ix>rtions of the first and second tubular members 
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abut the internal flange of the tubular sleeve. 

74. The apparatus of claim 67, wherein the Imtemal flange of the tubular sleeve is positioned 
between the ends of the tubular sleeve. 

75. The ^paratus of claim 67, wherein fte EntemaL flange of the tubular sleeve is positioned at an 
end of the tubular sleeve. 

76. An apparatus, comprising: 
a tubular sleeve; 

a first tubular member coupled to an end of the tubular sleeve; and 
a second tubular member coupled to anptber eod of the tubular sleeve and the first tubular 
member; 

wherein the tubular sleeve comprises ani external flange. 

77. The apparatus of claim 76, wherein an ehd portion of the tubular sleeve is received within the 
fint tubular member, and wherein another end portion of the tubular sleeve is received within ihc end 
portion of die second tubular member. 

78. The apparatus of claim 77, wherein tiie end portions of the first and second tubular members 
abut the external flange of the tubular sleeve. 

79. The apparatus of claim 76, wherein an end portion of the tubular sleeve is received within the 
end portion of the first tubular member. 

80. The apparatus of claim 79, vdierein the end portions of the first and second tubular members 
abut the external flange of the tubular sleeve. 

8 1 . The apparatus of claim 76, wherein an end portion of the tubular gleeve is received within the 
end portion of the second tabular member. 

82. The apparatus of claim 81, wherein the end portions of the first and second tubular members 
abut the external flange of the tubular sleeve. 

83 . The apparatus of claim 76, wherein ebctemal flange of the tubular sleeve is positioned 
between the ends of the tubular sleeve. 

84. The apparatus of claim 76, v^^iBrein the external flange of the tubular sleeve is positioned at an 
end of Ae tubular sleeve. 

85. An apparatus, comprising: 
a tubular sleeve; 

a first tubular member coupled to an end bf die tubular sleeve; and 
a second tubular member coupled to anomer end of the tubular sleeve and the first tubular 
member, 

wherein the tubular sleeve fiirfher comprises one or more sealing rnembers for sealing the 
mterface between the tubular sleeve and at least one of the tubular members. 

86. An apparatus, comprising: 
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a tubular sleeve; 

a first tubular member coupled to an end of the tubular sleeve; 

a second tubular member coupled to another end of the tubular $leeve and the first tubular 
member; and 

a retaining ring positioned between tbe end of the first tubular member and the end of the 
tubular sleeve. 
S7. The apparatus of claim 86, fiuther eomprismg: 

another retaining ring positioned between the end of the second tubular member and the other 
end of the tubular sleeve. 

88. An apparatus, comprising: 
a tubular sleeve; 

a first tubular member coupled to an enc^ of the tubular sleeve; 

a second tubular member coupJed to another end of Ae tubular sleeve and the first tubular 
member; and 

a retaining ring positioned between the end of the first tubular member and the other end of the 
tubular sleeve. 

89. The apparatus of clahn 86, i^er^in the retaining ring is resilient 

90. The apparatus of claim 87, Miierem the retaining ring and the other telainuig ring are resilient 
9L The apparatus of claun 8S, wherein the retaining ring is resilient 

92. An apparatus, comprising: 
a tubular sleeve; 

a first tubular member coupled to an end of the tubular sleeve; and 
a second tubular member coupled to another end of the tubular sleeve and (he first tubular 
member; 

^^e^ein the end of the tubular sleeve is deformed- onto the end of the first tubular member. 

93- The apparatus of claim 92, wherein the otiier end of the tubular sleeve is defonzxed onto the 

end of the second tubular member. 

94. An apparatus, comprising: 
a tubular sleeve; 

a first tubular member coupled to an end of the tubular sleeve; and 
a second tubular member coupled to another end of the tubular sleeve and the first tubular 
member, 

wherein the other end of the tubular sleeve is deformed onto tfie end of the second tubular 
member. 

95. An apparatus, comprising: 
a tubular sleeve; 
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a first tubular member coupled to an enid of the tubular sleeve, 

a second tubular member coupled to anbther end of the tubular sleeve and the first tubular 
member; and 

a retaining ring coupled to the end of thte first tubular member for retaining the tubular sieeve 
onto the end of the first tabular iinember. 

96. The apparatus of claim 95, further comprising: 

another joining ring coupled to the ead of tfie second tubular member for retaining the other 
end of the tubular sleeve onto the end of the second tubular member. 

97. An apparatus, com|tfising: 
a tubular sleeve; 

a firet tubular member coupled to an ead of the tubular sleeve; 

a second tubular member coupled to another end of the tubular sleeve and the first tubular 
member^ and 

a retaining ring coupled to the end of die second tubular member for retaining the other end of 
the tubular sleeve onto the end of the second tubular member. 

98. The apparatus of claim 95, wherein the retaining ring is resilient. 

99. The apparatus of claim 96> wherein the retaining ring and the other retaining ring arc resilient. 

100. The apparatus of claim 97, wherein tihe retaining rmg is resilient. 

101. An apparatus, comprising: 
a tubular sleeve; 

a first tubular member coupled to an end of the tubular sleeve; 

a second tubular member coupled io another end of the tubular sieeve and the first tubular 
member; and 

a locking ring for coupling the end of the first tubular member to the end of the tubular sleeve. 

102. The apparatus of claim 101, further comprising: 

another locking ring for coupling the end of ftie second tubular member to the other end of the 
tubular sleeve. 

103. An apparatus, comprising: 
a tubular sleeve; 

a first tubular member coupled to an end of the tubular sleeve; 

a second tubular member coupled to another end of the tubular sleeve and the first tubular 
member; and 

a locking ring for coupling the end of die second tubular member to the other end of the 
tubular sleeve. 

104. An apparatus, comprising: 
a tubular sleeve; 
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a first tubular member coupled to an enci of the tubular sleeve; 

a second tubular member coupled to another end of the tubular sleeve and the first tubular 
member; and 

a structuie for receiving the first and second tubular members and the tubular sleeve; 
wherein the tubular sleeve contacts tbc interior wuxface of the struoture. 

1 05 . The apparatus of claim 1 04, wherein the tubular sleeve fuithir comprises: 

a sealing member for fluidicly sealing the interface between the tubular sleeve and the 
structure. 

1 06. The apparatus of claim 1 04, herein ^e structure comprises a wellbore. 

107. The apparatus of claim 104, wherein the structure comprises a wellbore casing. 
lOS. An apparatus, comprising: 

a tubular sleeve; 

a first tubular member coupled to an end of the|tubutar sleeve; and 
a second tubular member coupled to another ena of the tubukr sleeve and the first tubular 
member; 

wherein the tub\ilar sleeve further compiiises a seating element coupled to the exterior surfece 
of the tubular sleeve. 

1 09. An apparatus, comprismg: 
a tubular sleeve; 

a first tubular member coupled to an en dioftbe tubular sleeve; and 
a second tubular member coupled to another end of the tubular sleeve and the first tubular 
member, 

wherein the tubular sleeve is metallic. 

110. An apparatus, comprising: 
a tubular sleeve; 

a fu^t tubular member coupled to an end!of the tubular sleeVe; and 
a second tubular member coupled to ano^er end of the tubiilar sleeve and the first tubular 
member, 

wherein the tubular sleeve is non-metallic. 

111. An apparatus, comprising: 
a tubular sleeve; 

a first tubular member coupled to an end ^f the ^ular sleeve; and 
a second tubular member coupled to another end of the tubiilar sleeve and tiie first tubular 
member; 

wherein the tubular sleeve is plastic. 

112. An apparatus, comprising: 
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a tubular sleeve; 

a first tubular member coupled to an enll of thle tubular sleeve; and 
a second tubular member coupled to another end of the tubular sipeve and the first tubular 
member; 

wherein the tubular sleeve is ceramic. 

113. An apparatus, comprising: 
a tubular sleeve; 

a first tubular member coupled to an end of th^ tubular sleeve; and 
a second tubular member coupled to another efid of the tubular sleeve and the first tubular 
member; 

wherein the tubular sleeve is frangible. 

114. An apparatus, comprising: 
a tubular sleeve; 

a first tubular member coupled to an enc) of th^liubular sleeve; aqd 
a second tubular member coupled to another eiiid of the tubular sleeve and the first tubular 
member; 

herein the tubular sleeve comprises one or mpre longihidioal slots. 

115. An apparatus, comprising: 
a tubular sleeve; 

a first tubular member coupled to an end of thd fibular sleeve; and 
a second tubular member coupled to another e4d of the tubular sleeve and the first tubular 
member; 

v^erein the tubular sleeve comprises on^ or more radial passages. 

116. An apparatus, comprising: 
a tubular sleeve; 

a first tubular member coupled to an end! of Iheltubular sleeve; and 
a second tubular member coupled to another ecld of the tubular sleeve and the ftist tubular 
member; 

wherein the first and second tubular meinbers ^ amorphously bonded. 

117. An apparatus, comprising: 
a tubular sleeve; 

a first tubular member coupled to an end !of the lobular sleeve; and 
a second tubular member coupled to ano^er en^ of the tubular sleeve and the first tubular 
member, 

wherein the first and second tubular mem'bers at^e welded. 

118. An apparatus, comprising: 
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a tubular sleeve; 

a first tubular member coupled:tD an en^ of the tubular sleeve; and 
a ssQOTxd tubuLar member coupled to aapther ejid of ttie tubular sleeve and the first tubular 
member, 

wherein only the pordons of the first and secoad tubular members proximate the tubular sleeve 
are plastically deformed. 

119. Hie apparatus of claim 1 1 8, wlierein a fluid tight seal is provided between the tubular sleeve 
and at least one of the first and second tubular member^. 

1 20, An apparatus, comprising: 
atubul£ir sleeve; 

a first tubular member coupled to an end of the tubular sleeve; and 
a second tubular member coupled to anqther end of the tubular sleeve and the first tubular 
member; 

wherein the first tubular member comprises internal thijeads; and wherein thfc second tubular member 
comprises external threads that engage the interrdal threads of the first tubular member. 
1 2 K The apparatus of claim 1 20, wherein on Jy the jfjoitions of the first and second members 
proximate the threads of the first and second tub^iiar members are plastically deformed. 

122. The apparatus of claim 121, whbrein a fluid ti^t seal is provided between the threads of the 
first and second tubular members. 

123. The apparatus of claim ] 21, wherein a fluid tig|it seal is provided between the tubular sleeve 
and at least one of the fust and second tabular members. 

1 24. An apparatus, comprising: 

a tubular sleeve comprising an internal f^ge positioned between the ends of the tubular 
sleeve; 

a first tubular member received within ari end cjf the tubular sleeve in abutment with the 

untemal flange that comprises infernal threads; and 
a second tubular member received within anothjsr end of the tubular sleeve in abutment with 

the iutemal flange that comprises exterlial threads that engage the internal threads of 

the first tubular member, 
wherein the tubular sleeve is in circumferential Itension; 
wh^in the end of first tubular member is in circumferential compression; and 
wherem the end of tif^e second tubular member is in circumferential compression. 

125. An apparatus, comprising: 

a tubular sleeve comprising an ektemal flange positioned between the ends of the tubular 
sleeve; 

a first tubtilar member that receives an enM of tiije tubular sleeve and abuts the external flange 



91 

AMENDED SHEET (ARTICLE 19) 



wo 2004/009950 



PCT/US20()3/02(»69-l 



that comprises internal threads and 
a second tubular member that receives aaothe^ end of the tubular sleeve that abuts the external 

flange that comprises externa] thr^dslthat engage the internal threads of the first 

tubular member, 
wherein the tubular sleeve is in circumferentiall compression; 
wherein the first tubular member is m circumferential tension; aud 
wherein the second tubular member is in circumferential tension. 

1 26. An apparatus, comprising: 

a tubular sleeve comprising an internal flange positioned between the ends of the tubular 
sleeve; 

a first tubular member received within an end of the tubular sleeve in abutment with the 

internal flange that comprises iatetnal tnreads; and 
a second tul^ular member received whhm another end of the tubolar sleeve in abutment with 

the internal flange that comprises oxteiinal threads that engage the internal threads of 

the first tubular member; 
wherein the tubular $leeve is in circumierentbq tension; 
wherein the end of first tubular memberlis in circumferential compression; 
wherein the end of the second tubular member as in ciicumferentiat compression; 
wherein a fluid tight seal is provided between the tubular sleeve and at least one of the first and 

second tubular members; and 
wherein a fluid tight seal is provided beliween the threads of the first and second tubular 

members. 

127. An apparatus, comprising: 

a tubular sleeve comprising an external flange ^sitioned between the ends of the tubular 
sleeve; 

a first tubular member that receives an end of tlie tubular sleeve and abuts the external flange 

that comprises internal &reads; and 
a second tubular member that receives another end of the tubular sleeve that abuts the external 

flange that comprises external threads that engage the ihternal threads of the first 

tubular member; 
wherein the tubular sleeve is in circumferential pompression; 
wherein the first tubular member is in cir^umfeiSential tension; 
wherein the second tubular member is m chcumterential tension; 

wherein a fluid tight seal is provided between the tubular sleeve and at least one of the first aiad 

second tubular members; and 
wherein a fluid tight seal is provided between tHe threads of the first and second tubular 
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members. 

128. A method of extracting geothennal energy frotn a subterranean source of geothennal eneigy, 
comprising: 

drilling a borehole that traverses the subterranean source of geothermai energy; 
positioning a first casing string within die borehole; 

radially expanding and plastically deforming tlie first casmg string within the borehole; 
positioning a second casing string within the bjorehole that traverses the subterranean source of 
geothermai energy; 

overlapping a portion of the second casing strihg with a portion of the fust casing string; 
radially expanding and plastically defoiining ttie second casing string within the borehole; and 
extracting geotiieimal energy &om the subterranean source of geotherrnal energy using the first 
and second casing strings. 

129. The method of claim 128, wherein the interior Idiameter of a passage defined by the first and 
second casing strings is constant 

130. The method of claim 12&, wherein at least one of the first and secoid casing strings comprise: 
a Wbular sleeve; 

a first tubular member coupled to an end of ih^ tubular sleeve comprising internal threads at an 
end portion; and 

a second tubular member coupled to anoAer end of the tubular sleeve comprising external 

threads at an end portion that engage t^e bternal tiireads of the end portion of the first 
tubular member. 

131 . A meriiod of extractmg geothermai energy from a subterranean source of geothermai energy, 
comprising: 

drilling a borehole that traverses the subterranekn source of geodxeimal energy; 
positioning a first casing string within tlie borefLOle; 

radially expanding and plastically defonming t^e first casing string *whliin the borehole; 
positioning a second casing string with hi the borehole that traverseb the subterranean source of 
geothermai energy^ 

overlapping a portion of the second casina string with a portion of the first casing string; 
radially expanding and plastically deforming the second casing string within the borehole; and 
extracting geothennal energy from the siibteirai^can source of geothermai energy using the first 

and second casing strings; 
wherein the interior diameter of a passage defin'ed by the first and tocond casing strings is 

constant; and 

wherein at least one of the first and secoid casu»g strings comprise: 

a tubular sleeve comprismg an iritcmal flange positioned between the ends of tlie 
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tubular sleeve; 

a first tubular member recejived within an end of tubular sleeve tn abutment with 
the internal flange jtbat comprises internal threads; and 

a second tubular member received within another end of th» tubular sleeve in 

abutment with the piemal flange that comprises external threads thai engage 
the internal thready of the firsj tubular member. 

132. A method of extracting geotfaermal jeneigy froifi a subteiranean souice of geothermat energy, 
comprising: 

drilling a borehole tliat traverses the subtemindan source of geotherpial energy; 
positioning a first casing string withm the borehoie; 

radially expanding and plastically dtforming tHe first casing string within the borehole; 
positioning a second casing string v^thin the bdrehole that traversesilhe subterranean source of 
geotherma! energy; 

overlapping a portion of the second leasing string with a portion of die first casing string; 
mdially expanding and plastically deforming the second casing string within the borehole; and 
extracting gcothermal enei;gy from the subterranean source of geothermal energy using the first 

and second casing strings; 
wherein the interior diameter of a passage defided by die first and second casing strings is 

constant; and 

wherein at least one of the first and second casihg strings comprise: 

a tubular sleeve comprising ^ externa^ flange positioned between the ends of the 
tubular sleeve; 

a first tubular member that riecdvcs an bnd of the tubular sleeve that abuts external 

flange that comprises internal threads; and 
a second tubular member diat receives another end of the tubular sleeve that abuts tlie 

external flange that bomprises external threads thai; engage d\e internal threads 

of the fu^ tubular i^ember. 

133. A method of extracting geothermal dnergy fnsal a subterranean source of geothermal energy, 
comprising: 

drilling a borehole that traverses tite jsubterrane^n source of geothermal energy; 
positioning a first casing string withih the bordfole; 

radially expanding and plastically de^rming Ibt first casing atrmg ynthm die borehole; 
positioning a seccmd casing string w^diin (he borehole that traverses Ae subterranean source of 
geothermal energy; 

overlapping a portion of the second dasing string w^ a portion of fte first casing string; 
radially expanding and plastically dejbrmtng tiie second casing stdfig withui the borehole; and 
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extracting geotheraial energy ftoin the subterAnean source of geotherma! energy using the first 

and second casing strings; 
wherein Ac interior diameter of a passage defmed by the first and second casing strings is 

constant; and 

wherein at least one of the first and second casing strings comprise: 

a tubular sleeve comprising an interna^ flange positioned b^een the ends of the 
tubular sleeve; 

a first tubular member received within! an end of the tubulat sleeve in abutment with 

the internal flange that comprises interna] threads; and 
a second tubular member received within another end of the tubular sleeve in 

abutment with the internal flaii^e that comprises external threads that engage 

the intmal threads of the Erst! tubular member, 
wherein the tubular sleeve is in circunjferentiat tension; 
wherein the first tabular member is in circumferential compression; 
wherein the second tubular m^ber isiin circumferential cqmpression; 
wherein a fluid tight seal is provided bjetween the tubular slpeve and at least one of tlie 

first and second tubular meinb|Br5; ^and 
wherein a fhiid tight 'seal is provided bbtween the threads of the first and second 

tubular menxbers. 

1 34. A method of extracting geothermal energy from a subterranean source of geothermal energy, 
comprising: 

drilling a borehole that traverses the subterrane^ source of geothermal energy; 
positioning a first casing stritig within the borehole; 

radially expanding and plastically deforming flte Grst casing string withm the borehole; 
positioning a second casing string within the borehole that fraverses the subterranean source of 
geothermal energy; 

overlapping a portion of the second casing strii^g with a portion of t^e first casing string; 
radially expandmg and plasdcally deforming tbft second casing string within the borehole; and 
extracting geothermal energy firom the subterranean soun:e of geothermal energy using the first 

and second casing strings; 
wherein the interior diameter of a pasage defit<ed by the first and second casing strings is 

constant and 

N^dierein at least one of the first and second casihg strings comprise: 

a tubular sleeve comprising an external! flange positioned b^een the ends of the 
tubular sleeve; 

a first tubular member that receives an f nd of the tubular sleeve that abuts external 
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flange that comprises internal ltni«^xls; and 
a second tubular member that recciveal another end pf the tubular sleeve that abuts the 

external flange diaft comprbes| external threads that engage the internal threads 

of the first tubular member, 
\vherein the tubular sleeve is in circun^erential compressioi^ 
v^erein Hie first tubular member i&'in ^cumferential tension; 
vlierein the second tubular member is tin circumferential tension; 
wherein a fluid tight seal is provided bjatween the tubular sleeve and at least one of the 

first and second tubular manb|ers, and 
wherein a fluid tight seal is provided between the threads of the first and second 

tubular members. 

135. An ^aratus for extracting geothermal energy jfirom a subterranean source of geothennal 
energy, comprising: 

a borehole that traverses the subterranean sdurcje of geothermal eneijg^, 
a first casing string positioned within the borehjale; land 

a second casing positioned wittiin the borehole |tha*^ -overlaps with the first casing string that 

traverses the subterranean source of gepthejrmal energy; 
wherein the first casing string and the second casing strmg are radially expanded and 

plastically deformed within the borehole. 

136. The apparatus of claim 135, wherein the intericjr diameter of a pass^ defined by the first and 
second casing strings is constant. 

137. The apparatus of claim 135, wherein at least onjs oflthe first and second casing strings 
comprise: 

a tubular sleeve; 

a Qrst tubular member coupled to an end of the [tubular sleeve comprising internal threads at an 
end portion; and 

a second tubular member coupled to another enll of^the tubular sleeve comprising external 

threads at an end portion that engage thb internal threads of the end portion of the first 
tubular member. 

1 38. An apparatus for extractmg geothermal energy |rom a subterranean source of geothermal 
energy, comprising: 

a borehole that traverses the subterranean sottrc^ of jgeothermal energy, 
a first casing string positioned within the borch61e; 

a second casmg string within the borehole that tluverses flie subterranean source of geothermal 

energy that overlaps with the first casing string; 
wherein the first and second casing strings are r^ially exoanded and plastically defonned 
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within the borehole; 

wherein the inside diameter of a passage dafin^ by the first and seoond casing strings is 
constant; and 

wherein at least one of the first and second cas^g stxings comprise: 

a tubular sleeve conq)rising an intemaj rlange positioned between the ends of the 
tubular sbevo; 

a first tubular member received withinlan end of the tubular sleeve in abutment with 
the internal flange that compr&es internal threads; and 

a second tubular member received witfiin another end of tiie tubular sleeve in 

abutment with the internal flaijige that comprises external threads that engage 
the internal threads of the first|tubuIaT member. 

139. An apparatus for extracting geotbermal energyj^tn a subterranean source of geothermal 
energy, comprising: 

a borehole that traverses the subterranean isoun^e of geothermal energy; 
a first casing string positioned within the boieitole; and 

a second casing string positioned within the bojtiiole that traverses the subterranean source of 

geothermal energy that overlap \yith tfie first caging string; 
wherein the interior diameter of a passagef. defused by the 6rst and second casing strings is 

constant; and 

wherein at least one of the first and second cas$ig strings comprise: 

a tubular sleeve comprising an externa] flange positioned between the ends of the 
tubular sleeve 

a first tubular member that receives anjend of the tubular sleeve that abuts external 

flange that ctnnprises internal threads; and 
a second tubular member that receives Another end of the tubular sleeve that abuts the 

external flange that comprises ^mal threads that engage the internal threads 

of the first tubular member. 

140. An apparatus for extracting geothermal eriergy j^om a subten-anean source of geothennai 
energy, comprising: 

a bordiole that traverses the subterranean sourcjs of geothemial energy; 
a first casing string positioned within the borelitii^ 

a second casbg string within tiie borehole;that traverses the subtenenean source of geothermal 

energy tiiat overlaps with the first fcasihb string; 
wherein the first and second casing strmgs. are ijadially expanded and plastically defbnned 

whhin the borehole; 

wherein the inside diameter of a passage d'efineji by the first and second casing strings is 
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constant; and 

herein at least one of the first and second casing strings comprise: 

a tubular sleeve comprising an intema| flange positioned between the ends of the 
tubular sleeve; 

a first tubular member received within] an end of the tubular sleeve in abutment with 

fte mtemal flange that comprilses internal threads; 
a second tubular member received witfun another end of the tubular sleeve in 

abutment with Oie internal flange that comprises external threads that engage 

the internal threads of the firstjtubular member, 
wherein the tubular sleeve is in circumjferential tension; 
wherein the first tubular member is in pircumferential compression; 
wherein the second tubular member is |in circumferential compression; 
wherein a fluid tight sea] is provided b^een the lubuiar sleeve and at least one of the 

first and second tubular memb^ and 
wherein a fluid ti^t seal is provided t>^tween the threads of the first and second 

tubular members. 

141. An apparatus for extracting geothermal energy ^m a subterranean source pf geothermal 
energy, comprising: 

a borehole that traverses the subterranean sourc|e of geothermal energy; 

3 first casing string positioned wi^in the borehole; and 

a second casing string positioned within the boifehole that traverses the subterranean source of 

geothermal energy ftat overlaps with tljc first casing string; 
wherein the interior diameter of a passage defii^ed by the first and second casing strings is 

constant; and 

wherein at least one of the first and second casijig strings comprise: 

a tubular sleeve comprising an extemal| flange position^ between the ends of tiie 
tubular sleeve; 

a first tubular member that receives an ^nd of the tubular sleeve that abuts external 

flange that comprises internal ^ireads; 
a second tubular member that receives pother end of the tubular sleeve thaft abuts the 

external flange that comprises External threads that engage the internal threads 

of the first tubular membei^ 
wherein the tubular sleeve is in circum^rential compression; 
wherein the first tubular member is in circumferential t^sion; 
wherein the second tubular m^ber is ib clrcumferentiBl tension; 
wherem a fluid tight seal is provided be^een the tubular sleeve and at least one of the 
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first and second tubular member^ and 
wherein a fluid tight seal is provided tjetween the threads of die first and second 
tubular meitibers. 

142. A method, cotaprising; 

coupling the ends of first and second tubular Members; 

injecting a pressurized fluid through the first a^d second tubular members; 

determining if any of the pressurized fluid leaUs through the coupled ends of the first and 
second tubular members; and 

if a predetermined amount of the pressurized fljuid leaks througj|i the coupled ends of the first 
and second tubular members, then cou()lmg a tubular sleeve to the ends of the first and 
second tubular members and radiaUy expanding and plasdcally deforming only the 
portions of the first and second tubulai) members proxtiiDdte the lubular sleeve. 

143. Themethod of claim 142, whereinradialty expjanding and plasticalty deforming only the 
portions of the first and second tubular members proxiihate the tubular sleeve comprises: 

displacing an expansion cone within and relatite to the first and second tubular members, 

1 44. The method of claim 142» wherein radially exf^ding and plasdcally deforming only the 
portions of the first and second tubular members proxiihate the tubular ^leeve comprises: 

aj^tying radial pressure to the interior surfacesiof the first and second tubular member 
proximate the tubular sleeve using a ro^atmg member, 

1 45. The method of claim 1 ^ further comprising: 

transmitting en^gy through the first and seconl tubular members. 

146. The method of clahn !45j wherein die energy comprises electrical energy. 

147. The method of claini 146^ wherein fte electrical energy comprises a communication signal. 

148. The method of claim 145, wherein the energy cf)mprises thermal energy. 

149. Themethod of claim 145, wherein the energy dMnprises acoustic energy. 

1 50. The method of claim 1 45, whmin the energy transmitted through the first and second 
mbular members prior to radially expanding and plastic^uy deforming ^e first and second tubular 
members. 

151. The method of claim 145, wherein the energy li transmitted thmugh the first and second 
tubular members after radially expanding and plasticalt]f deforming the;first and second tubular 
members. 

1 52. The method of claim 32. further comprising: 

transmitting energy througji the first and seconq mbular members. 

1 53 . The method of claim 1 52, wherein the energy cfanpriseg electrical energy. 

154. The method of claim 153, wherein the electrical energy comprises a communication signal. 

155. The method of claim 1 52, wherem the energy cimiprises thermal energy. 
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156. The method of claim 1 52, wherein the energy comprises acoustic eaergy. 

157. The method of claim 152, wherein the energy ii transmitted thitough the first and second 
tubular member prior to radially expanding and plastically defonning ihe first and second tubular 
members, 

1 58. The method of claim 1 52, wherein the energy is transmitted through the first and second 
tubular members after radially expanding and plasticallj^ defonning the first and second tubular 
members. 

1 59. A system comprising: 
a source of energy; 

a borehole formed in the earth; 

a first tubular member positioned within the txi^ehoSe operably coupled to the source of 
energy; 

a second tubular member positioned within the|borehole coupled to the first tubular member; 
and 

a tubular sleeve positioned within the borehole |cbupled to the first and second tubular 
members; 

wherein the first tubular member, second tubular member, and the tubular sleeve arc plastically 
defonned into engagement with one anjother. 

1 60. The system of claim 1 59, wherein the source of energy comprises a source of electrical energy, 

161. The system of claim 159, wliereip tibe source of energy comprises a source of tbennal energy. 

162. The system of claim 159, wherein the source of energy comprises a source of acoustic energy. 

163. A method of operating a well for extracting hydrocaibons firoih a subtmanean foroiation, 
comprising: 

drilling a borehole into the earth that traverses the subterranean formation; 
positioning a wellbore casing in the borehole; 
transmitting energy through the wellbore casing and 
extracting hydrocarbons from the subtenranean tormation; 
wiiercin the wellbore casing comprises; 
a first tubular membei^ 

a second tubular member coupled to th^ first tubular member; and 
a tubular sleeve coupled to the first andj second tubuMr member; and 
wherein the first tubular member, the second tu|}ular member, and tiie tubular sleeve are 
plastically defprmed into engagemcait vhth one another. 

164. The meAod of claim 163. wherein the energy ctmprises electrical energy. 

165. The system of claim 1 63, wherein the energy comprises thennal energy. 

1 66. The system of claim 1 63, wherein the energy cdmprises acoustic energy. 
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167. A method of extracting fluidic materials from ^rst and second producing subterranean 
fonnations traversed by a borehole, comprising: 

coupling an end of a first tubular member tot an end of atubular sleeve; 

coupling an end of a second tubular membd- td another eiKi of the first tubular sleeve; 

coupling fhe ends of the first and Becond mbulir members; 

positioning tiie coupled first tubular member, spcond tubular member and first tubular sleeve 
-within the borehole proximate ttie fiWlproducing subterranean formation; 

radially expanding and plastically defomiing the first tubular member, the second tubular 
member, and the first tabular sleevel vifliin the borehole; 

coupling an end of a third tubular member ^ a^ end of a second tubular sleeve; 

coupling an end of a fourti tubular member |to pother end of tiie second tubular sleeve; 

coupling the ends of tlie third and fourth tubjilajr members; 

positioning the coupled third tubular member, fourth tubular member and second tubular 

sleeve within the radially expanded and coupled first tubular member, seccmd tubular 
member, and first tubular sleeve and Ih^ borehole proximjate the second producing 
subterranean formation; 

radially expanding and plastlcaUy deforming tb)B third tubular m^ber, the fourth tubular 
member, and tiie second tubular sledvelwithin the borehdle; 

extracting fiuidic materials ftum the first proiucmg subterranean formation through an annular 
passage defined between the radially expanded and coupled fir$t tubular member, 
second tubular member, and first tu^ul^ar sleeve and the ladially expanded and coupled 
ftffd wbular member, fourth tubularimbmber, and seconft tubular sleeve; and 

exU-acting fluidic materials from the second projducmg subterranean formation through a 
passage defined wifliin the radially fibcp^ded and coupled ted tubular member, 
fourth tubular member, and second ^bjilar sleeve. 

168. The method of claim 167, fixtflier comprising; 

fluidicly sealing an annular passage defmed betjveen the radially expanded and coupled first 

tubular member, second tubular meipber, and first tubular sleeve and tfie borehole; and 

fluidicly sealing an annular passage defined Ve^ween the radially expanded and coupled third 
tubular member, fourth tubular meniM, and second tubular sleeve and the borehole. 

169. A system for extracting fluidic materials fioin tirst and second producing subterranean 
formations traversed by a borehole, comprising: 

means for couplmg an end of a first tubular meijaber to an end of a tubular sleeve; 
means for coupling an end of a second tubular member lo another end of the first tubular 
sleeve; 

means for coupling the ends of the first and tubular members; 
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means for positioning the coupled first tubular jmember, second tubular member and first 
tubular sleeve within the borehole pnnjLimate the firs| producing subterranean 
fomiatioti; 

means for radially e^qianding and plastically deforming the f^t tubular member, the second 
tubular member, and the first tubular sleeve within tt|e borehole; 

means for coupling an end of a third tubularimfember to an eijd of a second tubular sleeve; 

means for coupling an end of a fouift tubular rhember to anojtber end of the second tubular 
sleeve; 

means for coupling the ends of the third andjfotirth tubular inembers; 

means for positioning die coupled tfiird tubular; member, fourth tubular member and second 

tubular sleeve within the radially expaitded and coupled first tubular member, second 

tubular member, and first tubular sleevje and the borecole proximate the second 

producing subtenanean formation; 
means for radially expanding and plastically|dep3rming the tijird tubular member, the fourtii 

Tubular member, and the second tubiilalr sleeve withi^i the borehole; 
means for extracting fluidic materials from the first producing subterranean formation through 

an annular passage defined betweenidi^ radially ejqi^ndcd and coupled first tubular 

member, second tubular monber, add first tubular si^e and die radially expanded 

and coupled third tubular member,- ipuftn tubular mcjtnber, and second tubular sleeve; 

and I 
means for extracting fluidic materials from the second producing subterranean foraiation 

through a passage defined within the radially expand]^ and coupled third tubular 

member, fourth tubular member, and second tubular Meeve. 
170. The system of claim 169, further comprising: ' 

means for fluidicly sealing an annular passage defined faehvefn the radially expanded and 

coupled first tubular member, second 4hular membef , and first tubular sleeve and the 

borehole; and 

means for fluidicly sealing an annular passage 4efined betwe^ the radially expanded and 

coupled third tubular member, fourti tijbular membe^, and second tubular sleeve and 
the borehole. 



102 

AMENDED SHEET (ARTICLE 19) 



wo 2(MM/0tW5O 



PCT/US2003/020694 



12 




Fig. la 



1/80 



wo 2004/«09950 



PCT/US20()3/()20694 




Fig. 1b 



2/80 



wo 2004/009950 



PCT/US2003/02(»694 




Fig. 1c 



3/80 



wo imAmmsi) 



PCT/US2003/02»694 




Fig. Id 



4/80 



wo 2iMM/0(>995« 



PCT/US2l)03/020694 




Fig. 1e 



5/80 




Fig. 2a 



6/80 



wo 2004/009950 



PCT/US2003/020694 




Fig. 2b 



7/80 



wo 2immmsi\ 



PCT/US2003/020694 




Fig. 3a 



8/80 




Fig. 3b 



9/80 



wo 2004/009950 



PCT/US2(»03/020694 




Fig. 4a 



10/80 



wo 20i»4/(M)9950 



PCT/US2003/020694 




Fig. 4b 



11/80 



wo 2(»04/0()9950 



PCT/US2(»03/02(>694 




Fig. 5a 



12/80 




Fig. 5b 



13/80 



wo 2<MM/(M)995(» 



PCT/US2()03/(»20694 




14/80 



wo 2«04/<M)995<) 



PCT/US2003/(>2(>694 




wo 2(»04/00»>950 



PCT/US2003/020694 




wo 2(MM/0()9950 



PCT/US2003/020694 




Rg. 7b 



17/80 



wo 2004/«OW5<> 



PCT/llS2«03/02()694 




Fig. 7c 



ia/80 



wo 20(M/(Mm5() 



PCT/IIS2003/020694 




Fig. 7d 



19/80 



wo 2(HW/()0995() 



PCT/IJS2003/020694 




Fig. 7e 



20/80 



wo 2004/009950 



PCT/US2(MU/020r>94 




Fig. 8a 



21/80 



wo 2»04/0O<)95« 



PCT/US20()3/020694 



1026 




1016 



Fig. 8b 



22/80 



wo 2()(>4/(»()'>95(» 



PCT/DS2003/020694 



1026 




1016 



Fig. 8c 



23/80 



wo 2004/(ll)9«J50 



PCT/lIS2«03/()20694 



1038 1026 




1016 



Fig. 8d 



24/80 



wo 2(M)4/«0995» 



PCT/US2003/020r)94 




Fig. 8e 



25/80 



wo 20(U/(M)9950 



PCT/ljS2003/02O694 



1038 




Fig. 8f 



26/60 



wo 2(M)4/0()9950 



PCT/IIS2003/020694 




Fig. 8g 

27/80 



wo 2004/<K)995() 



PCT/IJS2003/(>20694 



1114 




Fig. 9a 



28/80 



wo 2(M»4/(>OV950 



PCT/US2(M»3/02()694 




Fig. 9b 



29780 




Fig. 9c 



30/80 



wo 2U04/00995(» 



PCT/US2003/»>2<»694 




Fig. 9d 



31/80 



wo 2(H)4/(»»995» 



PCT/lJS2»03/02«694 



32 




1122 



Fig. 9e 



32/80 



wo 2(»04/(M»995() 



PCT/US2()»J/02<I6!>4 



I 
I 




Fig. 10a 



33/80 



wo 2(MM/0(>995<» 



PCT/LS2003/020694 




Fig. 10b 



34/80 



wo 2«04/(K)995(» 



PCT/US2003/02(M>94 




Fig. 10c 



35/80 



wo 2()04/0i»9950 



PCT/US2003/020694 




wo 2004/(^9950 



PCT/US2003/020694 



1220 




1226 1224 



Fig- lOe 



37/80 



wo 2(MM/(M»9950 



PCT/US2(>03/()2<)694 




Fig. 11a 



38/80 



wo 2(M)4/00995() 



PCT/US2()03/020694 




1322 



Fig. 11b 



39/80 



wo 2004/009950 



PCT/US2003/02(Ki94 



1330 




1322 



Fig. 11c 



40/80 



wo 2(M)4/(M)V950 



PCT/US20<)3/fl20694 




Fig. 11d 



41/80 



wo 2(H)4/0()9950 



PCT/IJS200J/020694 




1322 



Fig. lie 



42/80 



wo nm/iHmsi) 



PCT/US2003/020694 




Fig. 12a 



43/80 



wo 2(MM/()«9!>5ft 



PCT/US2()03/02(»694 



1422 




1420 



1424 



Fig. 12b 



44/SO 



wo 20il4/IH»9V5(> 



PCT/US2(>«3/020694 




Fig. 12c 



45/80 



wo 2i»04/(M)9950 



PCT/US2003/020694 




Fig. 12d 



46/80 



wo nmmmsi) 



PCT/lJS2003/(>20(i94 




Fig. 12e 



47/80 



wo 2004/(m*>950 



PCT/lIS2(»03/020r>94 




Fig. 13a 



48/BO 



wo 2(MM/009950 



PCT/US2(M)3/02(>694 




Fig. 13b 



49/80 



wo 2(M)4/(»05>950 



PCT/US2(MO/(>20694 




Fig- 13c 



50/80 



wo 2004/009950 



PCT/US2003/020694 




Fig. 13d 



51/80 



wo 2004/009950 



PCT/ljS2003/02(»69-l 



1612 




Fig. 14a 



52/80 



wo 20(»4/(»09950 



PCT/US2003/02O694 




1630 



Fig. 14b 



53/80 



wo 2()04/(M)9950 



PCT/IIS2003/020694 




Fig. 14c 



54/80 



wo 20(»4/()0995« 



PCT/US20()3/020694 



1632 




Fig. 14d 



55/80 



wo 2<MM/00995() 



PCT/lJS2003/02(»694 



1632 




1630 



Fig. 14e 



56/BO 



wo 2004/009950 



PCT/US2(M»3/«20694 



32 




Fig. 15a 



57/80 



wo 2<)(U/009D50 



PCT/US2(K>3/020f>94 




Fig. 15b 



58/80 



I 



wo 2»0-l/«09!)5« 



PCT/lJS2003/02«694 




Fig. 15c 



59/80 



wo 2(MU/00995(> 



PCT/US2003/020694 



1802- 



6 



6 



6 



6 



6 



SOURCE OF GEOTHERMAL 
ENERGY 
1804 



Fig. 16 



6 



1806 



-1800a 



-1800b 



-1800c 



1800d 



b 



-1800e 



1800f 



b 



-1800g 



b 



-1800h 



60/80 



wo 2(H>4/00995(t 



PCT/US2003/(»20694 




Fig. 17a 



61/80 



wo 20«4/(MW«)50 



PCT/US2003/020694 




1940 



Fig. 17b 



62/80 



wo 2(M)4/0(>995(» 



PCT/liS2(M)3/020694 





wo 2(M>4/iW*>95(> 



PCT/ljS2003/02(»694 




wo 20(U/(M»9950 



PCT/lJS2(M»3/(»20694 




wo 2004/(»0995(l 



PCT/US2003/02<>694 



2100 



\ 



DETERMINE LOCATION OF 
FLUID LEAK IN JUNCTION 
BETWEEN ADJACENT 
TUBULARS 
2102 



COUPLE SLEEVE TO 
JUNCTION BETWEEN 
ADJACENT TUBULARS 
2104 



RADIALLY EXPAND AND 
PLASTICALLY DEFORM 

PORTIONS OF THE 
ADJACENT TUBULAR 
MEMBERS PROXIMATE THE 
TUBULAR SLEEVE 
2106 



Fig. 19 



66/80 



wo 2004/0()9V5(» 



PCT/US2(>03/020694 




wo 2(HI4/0«9950 



PCT/US2003/020694 




Fig- 21 



wo 2«04/(>()9950 PCT/IJS2003/02«694 



SLEEVES 




69/80 



wo 20l)4/tK»995« 



PCT/U 52003/020694 



SLEEVE 




INTERNAL FLANGE 



70/80 



wo 2004/(109950 



PCT/US2003/020694 




INTERNAL FLANGE 



71/80 



wo liHwmm^o 



PCT/US2003/02()r>94 




72/80 



wo 2(MU/009950 



PCT/US2(»03/020694 




wo 2(M)4/(M»9*)5() 



PCT/US2(K>3/()2()694 




74/80 



wo 2(m4/009950 



PCT/US20(>3/()20694 




75/80 



wo 2»04/()09950 



PCT/LS2003/020694 



PIN CONNECTION 




76/80 



wo 2004/tM»995(> 



PCT/US2003/(>2()694 




77/80 



wo 2««4/«09950 



PCT/US2003/«2((f.94 



SLEEVE 



r lOOOQ 




— 7.0O *Oi>l 


?J3 MM - 

2» 100* 41 JT 


f 


•'/// 




06 PU 
















'^^^^^p 0032 ±%as& 






1 
1 


1 
1 








II 






It 





NOTES 





78/80 



wo 2004/00995<» 



PCT/US2003/020694 



SLEEVE 



NOTES 




79/80 



wo 2004/009950 



PCT/US2003/020(i94 




INTERNATIONAL SEARCH REPORT 



International application No. 
.PCT/US03/20694 



A. CLASSIFICATION OF SUBJECT MATTER 
IPC(7) : e2lB 19/16 

US CL : 166/380, 85.3, 309, 387. 72, 73, 187, 195, 206. 207, 212. 216, 217; 1285/382.7. 398. 55, 388.1 
AccordioR to International Patent Classification (IPC) or to both national classification and IPC [ 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symboljs) 

U.S. : 166/380, 85.3, 309, 387, 72, 73. 187, 195, 206. 207. 212. 216, 217 ; 285/382,7. 398. 55, 388.1 



Documentation searched other than minimum documentation to the extent tliat such documents are included in the fields searched 
NONE 



Electronic data base consulted during the international search (name of data base and. where practicable, search terms used) 
EAST 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ' 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 
X 
A 
A 
A 
A 
A 
A 
A 



US 4.693.498 A (BAUGH et al) 15 September 1987. see Fig. 2a and 2b 

US 6.275.556 A (KINNEY et a] ) 14 August 2001, see Fig. 3 

US 6.405.761 A (SKHMIZU et al) 18 June 2002 

US 5.971.443 A (NOEL et al) 26 October 1999 

5.309.621 A (O'dONNELLet al) 10 May 1994 

US 3.997,193 A (TSUDA et al) 14 December 1976 

US 3.989.280 A (SCHWARZ) 02 November 1976 

US 3.834.742 A (MCPHILLIPS) 10 September 1974 

US 3.579.805 A (KAST) 25 May 1971 



64 
64 
1-63 
1-63 
1-63 
1-63 
1-63 
1-63 
1-63 



Further documents are listed in the continuation of Box C. 



□ 



See patent family annex. 



* special categories of cited documents: 

"A** docuntcnt defining the general state of the an which is not considered to be 
of panicutar relevance 

"E" earlier application or patent published on or after dte international Hling date 

"L" document which may throw doubts on priority claim(s) or which is cited to 
csublish dte publtcalion date of another citation or odicr special reason (as 
spcciHed) 

"O* document referring to an oral disctosure. use. exhibition or other means 

"P" document published prior to the intemattonal filing date but later than the 
priority date claimed 



later document published after the international filing date or priority 
date and not iii conflict with the application but cited to understand the 
principle or dieory underlying the invention 

document of j^rticular relevance; the claimed invention cannot be 
considered nofe! or cannot be considered to involve an inveiuive step 
when the doctsnent is taken alone 

document of pivticular relevance; die claimed invention cannot be 
coi\sidered to jnvolw an inventive step when the document is 
combined witlj one or more other such documents, such combiimion 
being obvious to a person skilled in die art 

document member of the same patent family 



Date of the actual completion of the international search 
07 Oaober 2003 (07.10.2003) 



Name and mailing address of the ISA/US 
Mail Stop POT. Attn: ISA/US 
Commissioner for Patents 
P.O. Box 1450 

Alexandria. Virginia 22313-1450 
Facsimile No. (703)305-3230 



Date of mailing of thi international search report 



Telephone No. (703)306-4180 



Form PCT/ISA/210 (second sheet) (July 1998) 



PCT/US03/20694 



INTERNATIONAL SEARCH REPORT 



C. (Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category * 


Citation of document* with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


A 


US 2.647,847 A (BLACK et al ) 04 August 1953 


1-63 



Fomi PCT/ISA/210 (second sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 



Intemaiional application No. 
PCT/US03/20694 



Box I Observations where certain claims were found unsearchable (Continuation of Item I of first sheet) 



This imernational report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 



□ 



Claim Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



Claim Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such 
an extent that no meaningful international search can be carried out. specifically: 



3. Q Claim Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box n Obsen^ations where unity of invention is lacking (Continuation of Item 2 of first sheet) 



This International Searching Authority found multiple inventions in this international application, as follows: 
Please See Continuation Sheet 



* • l2SJ required additional search fees were timely paid by the applicant, this international search report covers all 
searchable claims. 

2. As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite 
payment of any additional fee. 

3. As only some of the required additional search fees were timely paid by the applicant, this international search report 
covers only those claims for which fees were paid, specifically claims Nos.: 



4. No required additional search fees were timely paid by the applicant. Consequently, this international search report is 

restriaed to the invention first mentioned in the claims; it is covered by claims Nos.: 

Remark on Protest | | The additional search fees were accompanied by the applicant's protest. 

I 1 No protest accompanied the payment of additional search fees. 



Form PCT/ISA/210 (continuation of first sheet(l)) (July 1998) 



INTERNATIONAL SEARCH REPORT 




BOX n. OBSERVATIONS WHERE UNITY OF INVENTION IS LACKING 

This application contains the following inventions or groups of inventions wiiich are not so finked as to form a single general inventive 
concept under PCT Rule 13.1. In order for alt inventions to be examined, the appropriate Additional examination fees must be paid. 

Group I. claim(s) 1-63 and 142-158, drawn to a method. 

Group II, claim(s) 64-127, drawn to an apparatus. 

Group in, claim(s) 128-134, drawn to a method of extracting geothermal energy. 
Group IV, claim(s) 135-141, drawn to an apparatus for extracting geothermal energy. 
Group V, claim(s) 159-162 and 169-170. drawn to a borehole system. 
Group VI, claim(s) 163-168, drawn to a mediod of operating a well. 

The inventions listed as Groups I-VI do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT Rule 
13.2, they lack the same or corresponding special technical features for the following reasorts: 

Group I comprises the method of radially deforming a tubular with plastic deformation whereas Group n does not make such a 
deformation. Groups HI and IV comprise using a mbular subjected to radial deforming and! plastic deformation in completmg a 
geothermal energy well. The Groups are further distinguished in whether or not a flanged ^eeve is used in making up a tubular string, 
whether or not a flange is external or internal, whether or not the connecting tubes are threajded, inter alia, such as whether or not seals 
are used in the connection of two mbulars. 



Form PCT/ISA/210 (second sheet) (July 1998) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the appHcant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
^FADED TEXT OR DRAWING 
^BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LEVES OR MARKS ON ORIGINAL DOCUMENT 

□f REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



